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Description 

The present invention relates to a new condensed lieterocyclic compound which excellently inhibits the enzyme 
acyl-CoA: cholesterol acyl transferase (ACAT) and has a high tachykinin receptor antagonizing activity 

The following compounds are known in the art, in which a heterocyclte ring resulting from condensation of a 6-mem- 
bered heterocyclic ring and a benzene ring is adjacently substituted wrth a phenyl group and a group of the formula: 

— (CH2)tf^0N— Q 

(where m is 0 or 1) including: 

(1 ) the compound represented by the formula: 



H 




SONH-Ar 



wherein Ar represents an aryl group, described in the Indian Journal of Chemistry, Section B, 26B, Vol. 8. pp. 
744-747(1987), 

(2) the compound represented by the formula: 




wherein represents an alky!, aryl or cyctohexyl group, described in the Chemical Abstract. Vol. 107, 1758351, 
(3) the compound represented by the formula: 




wherein R represents benzyl or 4-methylphenyl and R"* represents a methyl, ethyl, naphthyl, benzyl or phenyl 
group, described in the Chemical Abstract, Vol. 114. 42492q, 
(4) the compound represented by the formula: 




R2 
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wherein Ph represents a phenyl group; represents an hydrogen atom or bromine; represents an alkyi, aryl 
or benzyl group, described in the Chemical Abstract, Vol. 107, 115463y, 
(5) the compound represented by the formula: 

5 




wherein R2 represents a phenyl, o-, m- or p-methy I phenyl or 4-chlorophenyl group; represents a phenyl, benzyl, 
allyl, ethyl, butyl, isobutyl or t-butyl group, described in the Chemical Abstract, Vol. 93, 220536q, and 
(6) the compound represented by the formula: 

IS 



20 




2S 

Wherein a ring A and a ring B stand independently for an optionally substituted benzene ring, stands for O or S or 



X 

stands for -CH2-, X stands for O, S or NR^ wherein R*" stands for hydrogen atom or an alkyI group; Y stands for 
NH, O or (CH2)n wherein n denotes 0 to 2; and stands for an optionally substituted hydrocarbon group, or a 

salt thereof, described In EP-A-0 481 383. 

3S 

Also, publication (1) describes that pyrrolo[2,3-b]quinoline series compounds exhibit anti-inflammatory, antibacte- 
rial, hypotensive, antipyretic and antispasmodic actions and possess interferon-inducing activity. As for publications 
(2) to (5), no action is described but methods of synthesizing the respective compounds are described. 

The compounds of (6) are reported to have ACAT inhibiting activity and cholesterol-lowering activity. 
40 As compounds having substance P receptor antagonizing activity, the following (7) to (14) are known. 

(7) In EP-A-333,174, a compound of the formula: 

45 R^-A-D-Trp(R^)-Phe-R^ 

wherein R^ is hydrogen or an amino-protecting group; R^ is hydrogen, an amino-protecting group, a carbamoyl 
(lower)alkyl group, a carboxy(k>wer)alkyl group; R^ is an ar(lower)alkyl group, a group of the formula: 




55 

wherein R^ and R^ are each hydrogen, aryl or lower alkyI which may have suitable substituent(s), or R^ and R^ 
are linked together to form benzene-condensed lower alkylene or a group of the formula: 



3 
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wherein is hydrogen, aryt or lower aJkyI which may have suitable substltuent(s); A is a single bond or one or 
two amino acids residue, provided when A is one amino acid residue of -D-Trp-, then is not hydrogen; and a 
salt thereof, 

(8) in EP-A-436,334 among others, a compound of the formula: 



10 



IS 




(9) in EP-A-429.366 among others, a compound of the formula: 



25 



30 




(10) in Journal of Medicinal Chemistry, 34, p1751, 1991 among others, a compound of the formula: 



40 




C2H5 CH3 



45 

(11 ) in WO91/09844, a compound of the formula: 



so 



ss 




4 
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(12) in EP-A-522,808, a compound of the formula: 




And, the following (15). (16) and (17) are known for tsoquinoiine derivatives. 

(15) In Fannaco, Edizione Scienttfica, 36^ 400-411 (1981), a compound of the formula: 
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Me 



0— N< 



(wherein — N<v^ represents — — i^^ \ 



— Me , — NH- 



^NEt2 , 



(16) in Chemical Abstract. 107, 39507 (1967), a compound of the formula: 

O 




CONHCH 



CONH— T yMe 




CO2H 



(17) Archiv der Pharmazie. 324, 809-814 (1991), a compound of the formula: 




CONH2 



12 



wherein represents hydrogen, methyl, n-butyl, cyclohexyl, benzyl, isopropyl; represents hydrogen. 10- 
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thyl. 11 -methyl, 10-chloro. 11-chloro, 12-fluoro. 12-bromo; represents hydrogen, 6-chloro, 7-chloro. 6-bromo. 

With respect to a bioactivity of a compounds described in (15) to (17), there is disclosure about local anesthesia 
action in (15). antibacterial action in (16) and anticonvulsion action in (17). However, there is no disclosure ever sug- 
5 gesting that these compounds have ACAT-inhibitory action, blood cholesterol lowering action and tachykinin receptor 
antagonizing action. 

Against this background, there has been demand for the development of a compound which exhibits excellent 
ACAT-inhibitory action, which suppresses intestinal cholesterol absorption and arterial wall cholesterol ester accumu- 
lation in mammals, and which is useful as a prophylactic and therapeutic composition for hypercholesterolemia, athero- 

10 matous arteriosclerosis and various diseases associated therewith (e.g.. ischemic heart diseases such as myocardial 
infarction and cerebrovascular disorders such as cerebral Infarction and cerebral stroke). 

And, tachykinin is a generic temn denoting a group of neuropeptides. In mammalian animals, substance R neuro- 
kinin-A and neurokinin-B are known, it is also known that by binding their respective receptors (neurokinin-1 . neurokinin- 
2, neurokinin-3) present in the living body, these peptides exhibit a diversity of biological activities. 

IS Among them, substance P is a neuropeptide known for the longest time of all and studied in the greatest detail. 
Substance P is known to play a critical role as a transmitter substance in both the peripheral and central nervous 
systems. This substance is also suspected to be involved in a variety of morbid states (pain, inflammation, allergy 
faciltation of micturition, mental disease, ainvay-diseases, etc.). Such being the case, for use as drugs for the treatment 
of the above-mentioned disease states, the development of compounds having potent tachykinin receptor antagonizing 

20 activity, particularly high antagonistic activity against substance P receptor, as well as other favorable properties such 
as safety and a sufficiently long duration of action after administration has been looked after in earnest. 

This invention concerns certain heterocyclic compounds which inhibit the enzyme ACAT, pharmaceutical compo- 
sitions containing these compounds, processes for preparing these compounds, and the use of these compounds for 
preparing medicaments for treating hypercholesterolemia and artherosclerosis, for antagonizing the tachykinin recep- 

2S tor, and for treating pain, disturbances of micturition and inflammation. 

(1) A compound of this invention is represented by the following general formula: 



30 



3$ 




wherein 

40 ring A may be substituted; 

ring B represents an optionally substituted benzene ring; 

either X or Y represents -NR""- (R^ represents a hydrogen atom, an optionally substituted hydrocarbon group, 
an optionally substituted hydroxyl group or an optionally substituted amino group), -O- or -S-, the other rep- 
resenting -CO. -CS- or -C(R2)R2a. (R2 and R^a independently represent a hydrogen atom or an optionally 
45 substituted hydrocarbon group), or either X or Y represents -N=, the other representing =OPP- (R^ represents 

a hydrogen atom, a halogen atom, an optionally substituted hydrocarbon group, an optionally substituted amino 
group, a substituted hydroxyl group or a mercapto group substituted by an optionally substituted hydrocarbon 
group); 

represents a single or double bond; 

so (i) when adjacent to Z is a single bond, Z represents -CR^- (R* represents a hydrogen atom, a hydroxyl 

group or an optionally substituted hydrocarbon group) or a nitrogen atom, or (ii) when adjacent to Z is a 

double bond, Z represents a carbon atom; 

D represents a C^.3 alkylene group which may be substituted by an 0x0 or thioxo group, or D and Y, taken 
together, may form a 5- to 7- membered ring which may be substituted by an 0x0 or thioxo group; 
ss E represents -NR^- (RS represents a hydrogen atom or an optionally substituted hydrocarbon group), -O- or 

-S(0)n- (n is 0, 1 or 2), or R^ and Y, taken together, may form a 5- to 7- membered ring which may be substituted 
by an 0x0 or thioxo group; 
G represents a bond or a C<|^ alkylene group; 



7 
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At represents an optionally substituted aryl group or an optionally substituted heterocyclic group, provided 
that. (1 ) when (i) -X-Y- represents -O-CO or -C0-0-. (ii) D represents -CO- and (iii) E represents -NRS-, either 
(a) G represents a alkylene group and Ar represents a substituted aryl group or a substituted heterocyclic 
group, or (b) G represents a bond and represents an optionally substituted hydrocarbon group, and (2) 
when -X-Y- represents -NH-CO. D represents -CO-, or a salt thereof, 

(2) a medicament for inhibiting acyl-CoA: cholesterol acyl transferase, towering cholesterol in blood and having 
tachykinin receptor antagonizing activity which comprise an effective amount of a compound of the formula: 




wherein the symbols are as defined in (1 ) above excluding the "provided" clause, or a pharmaceutically acceptable 
salt thereof and a physiotogically acceptable carrier. 

(3) a process for producing the above compound (I) or a salt thereof which comprises reacting a compound of the 
formula: 




wherein L represents a leaving group; D and Y do not bind together to form a 5- to 7-membered ring; the other 
symbols are the same meaning as defined above or salt thereof with a compound of the formula: 

H-E-G-Ar (III) 
wherein all symboles are the same meaning as defined in (1 ) above or a salt thereof, 

(4) a process for producing the above compound (I) or a salt thereof, which conrprises reacting a compound of the 
formula: 




wherein all symboles are the same meaning as defined in (1 ) above or salt thereof with a compound of the formula: 

L'-G-Ar (V) 
wherein L' represents a leaving group; the other symboles are the same meaning as defined in (1 ) above or a salt 
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thereof. 



With respect to the above formula, the ring A represents an optionally substituted ring. The ring A represents a 
moiety of the formula: 



The ring B represents an optionally substituted benzene ring. Preferably, the ring A and B each is a benzene ring 
which may be substituted. 

The substituent(s) that may be present on ring A and B include, among others, halogen, optionally halogenated 
alkyi, optionally halogenated alkoxy, optionally halogenated alkylthio, C^.y acylamino (e.g. formylamino, acetylamino, 
propionylamino, butyrylamino, benzoylamino), C1.3 acyloxy (e.g. formyloxy, acetoxy, propionyloxy), hydroxy I. nitro, 
cyano. amino, oKino-ordi-Ci^ alkylamino (e.g. methylamino, ethylamino, propylamino. dimethylamino, diethylamino), 
cyclic amino (e.g., 5- to 9-membered cyclic amino which may consist 1 to 3 hetero-atoms such as oxygen and sulfur 
in addition to nitrogen as ring-constituent members, such as pyrrolidine, piperidino, nrwrpholino), C^^ alkyl-carbon- 
ylamino (e.g. acetylamino, propionylamino, butyrylamino), C^^alkylsulfonyiamino (e.g. methylsutfonylamino, ethylsul- 
fonyiamino). alkoxy-carisonyl (e.g. methoxycarbonyl, ethoxycarbonyl, propc»cycari3onyl), carboxyl, C,^ alkyl-car- 
bonyl (e.g. methyicarbonyl, ethylcartsonyl, propylcarbonyl), carbamoyl, ethylcarbamoyi), mono- or dl-C^^ alkylcar- 
bamoyl (e.g. methylcatbamoyl, ethylcartaanrioyl) and C^^alkyisulfonyl (e.g. methylsultonyl, ethylsulfonyl, propylsutfo- 
nyl). 

As the halogen atom, among the above-mentioned substltuents, fluoro, chloro, bromo and lodo may be used and 
chloro or fluoro Is preferred. 

Examples of the optionalty halogenated alky I group include straight-chain or branched alkyI groups having 1 to 6 
cart)on atoms and such alky) groups substituted by 1 to 5 halogen atoms (e.g., fluorine, chlorine, bromine and Iodine, 
preferably chlorine, bromine). Specifically, commonly used alkyI groups include methyl, chtoromethyl, difluoromethyl, 
trichloromethyl. trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl. pentafluoroethyl, propyl, 3,3,3-trifluoropropyl, 
isopropyl. 2-trif!uoromethylethyl, butyl, 4,4,4-trifluorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, Isopentyl. neopenlyl, 
5,5,5-trlfluoropentyl, 4-trifluoromethyl-butyl, hexyl, 6,6,6-trifluorohexyl and 5-trifluoromethylpentyl. Preferably used are 
straight -chain or branched alky I groups having 1 to 4 cartoon atoms such as methyl, chloromethyl, difluoromethyl, 
trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, propyl. 3,3,3-trifiuoropropyl, isopropyl, 2-trlf- 
luoromethylethyl. butyl, 4,4,4-trifiuorobutyl, isobutyl, sec-butyl and tert-butyl, or such alkyl groups substituted for by 1 
to 3 of the above-mentioned halogen atoms. 

Examples of the alkoxy group whtoh may be substituted by habgen and the alkylthio group which may be substi- 
tuted by habgen include alkoxy groups which may be substituted by habgen and alkylthio groups which may be 
substituted by halogen, resultingf rom binding of either the above-exemplified alkyl group or such alkyl group substituted 
by halogen and either an oxygen atom or a sulfur atom, respectively. 

Examples of the optionally substituted alkoxy group include straight-chain or branched alkoxy groups having 1 to 
6 carbon atoms or such alkoxy groups substituted by 1 to 5 of the above-mentioned halogen atoms. Specifically, 
commonly used alkoxy groups Include methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trlfluoroethoxy, pro- 
poxy, Isopropoxy. butoxy, 4,4,4-trlfluorobutoxy, Isobutoxy, sec-butoxy, pentoxy and hexyloxy. Preferably used are 
straight-chain or branched alkoxy groups having 1 to 4 carbon atoms such as methoxy, difluoromethoxy, trifluorometh- 
oxy. ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy. 4,4.4-trifluorobutoxy, isobutoxy and sec-butoxy, or such 
alkoxy groups substituted for by 1 to 3 of the at^ove-mentloned halogen atoms. 

Examples of the optionally substituted alkylthio group include straight-chain or branched alkylthio groups having 
1 to 6 carbon atoms or such alkylthio groups substituted for by 1 to 5 of the above-mentioned halogen atoms. Specrf- 
ically, commonly used alkylthio groups Include methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, 
isopropylthio, butylthio, 4,4,4-trifluorobutylthio, pentylthb and hexylthio. Preferably used are straight-chain or branched 
alkylthio groups having 1 to 4 carbon atoms such as methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, pro- 
pylthb, isopropylthio, butylthio and 4,4,4- trifluorobutylthio, or such alkylthio groups substituted for by 1 to 3 of the 
above-mentioned habgen atoms. 

Preferable substltuents on ring A and B include halogen (e.g. fluoro, chbro, bromo), optionally halogenated C^^ 
alkyl (e.g. methyl, chloromethyl, difluoromethyl. trichloromethyl, trifluoromethyl, ethyl. 2-bromoethyl, 2,2,2-trifluoroethyl, 
propyl, 3,3,3-trlfluropropyl, isopropyl, 2-trifluoromethylethyl, butyl, 4,4,4-trlfluorobutyl, isobutyl, sec-butyl, tert-butyl), 
optionally halogenated C^^ alkoxy (e.g. methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2.2-trifluoroethoxy, pro- 




or 
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poxy, isopropoxy, butoxy, 4,4,4-trjfluorobutoxy, isobutoxy, sec-butoxy). optbnally substituted C^^ alkyllhto (e,g, meth- 
ylthk), difluoromethylthlo, trifluoromethytthio, ethylthio, propytthto, isopropylthio, buthyfthio. 4,4,4-trifluorobuthylthio), 
Ci,3 acyloxy (e.g. formyloxy, acetoxy, propionyloxy), hydroxyl, amino, mono-or dl-C,^ alkylamino (e.g. methylamino. 
ethylamino, propylamino. dimethylamino, diethylamino). carboxyl and C,^ alkoxy-carbonyl (e.g. methoxycartx>nyl. 
ethoxycartx5ny!. propoxycarbonyl). 

More preferable substrtuents on ring A and B include halogen (e.g. fluoro, chloro. bromo), optbnally halogenated 
alkyi (e.g. methyl, chloromethyl, difluoromethyl. trichloromethyl. trifluoromethyl, ethyl. 2-bromoethyl, 2.2,2-trifluor- 
oethyl, propyl, 3.3,3-trifluoropropyl. isopropyl, 2-trifluoromethylethyl. buthyl, 4.4.4-trifluorobutyl, isobutyl, sec-butyl, tert- 
butyl). optionally halogenated C,^ alkoxy (e.g. methoxy, difluoromethoxy. trifluoromethoxy. etht»cy, 2,2.2-trifluor- 
oethoxy, propoxy, isopropoxy, butoxy, 4,4.4-trifluorobutoxy, isobutoxy. sec-butoxy), hydroxyl, amino, mono- or di- C,^ 
alkylamino (e.g. methylamino, ethylamino, propylamino, dimethylamino, diethylamino) and C,.3 acybxy (e.g. formyloxy. 
acetoxy, propionyloxy). 

Specifically more preferable substltuents on ring A and B include halogen (e.g. fluoro, chloro, bromo), optionally 
halogenated C^^ alkyI (e.g. methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 
2,2,2-trifluoroethyl, propyl. 3,3,3-trifluoropropyl. isopropyl. 2-trifluoromethylethyl. buthyl. 4,4,4-trifluorobutyl, isobutyl, 
sec-butyl, tert-butyl), optbnally halogenated C,^ alkoxy (e.g. methoxy, difluoromethoxy. trifluoromethoxy, ethoxy, 
2,2,2-trifluoroethoxy, propoxy, Isopropoxy, butoxy. 4,4,4-trifluorobutoxy, Isobutoxy, sec-butoxy). 

The substltuent(s) tor rings A and B may be located at any position on the ring. When two or more substituents 
are present, they may be identical or not, the number of substituents being 1 to 4, preferably 1 to 3, more preferably 
1 or 2. Also, the adjacent carbons on ring A or B may bind with a group represented by -(CH^if (I represents an Integer 
of from 3 to 5) to fomi a 5- to 7-membered ring. 

I). Some examples of ring A and B; 

Ring A is preferably a benzene ring whbh may be substituted by one to four substituents selected from the group 
consisting of halogen (e.g., fluorine, chlorine, bromine), optionally hakjgenated O,^ alkyI (e.g., methyl, ethyl, isopropyl, 
trifluoromethyl) and optbnally halogenated C,^ alkoxy (e.g.. methoxy trifluoromethoxy, ethoxy), specifically a benzene 
ring whbh may be substituted and whbh is represented by fon7iula [A]: 



A3 

wherein A^ , A^ and A^, whether identical or not, independently represent a hydrogen, halogen (e.g.. fluorine, chlorine), 
an optionally halogenated C^^ alkyI group (e.g., methyl, trifluoromethyl, ethyl, isopropyl) or an optionally halogenated 
C,^ alkoxy group (e.g., methoxy, trifluoromethoxy, ethoxy). More preferably, for example, there may be used benzene 
ring whbh may be substituted and which represented by the above formula [A] wherein: 

(1 ) A\ A2 and A® are all hydrogen. 

(2) Al and A^ are both hydrogen, A^ being halogen (e.g. fluorine, chlorine), an optionally halogenated C^^ alkyl 
group(e.g. methyl, trifluoromethyl, ethyl) or an optionally habgenated O,^ alkoxy group (e.g. methoxy, trifluor- 
omethoxy, ethoxy), 

(3) A1 is hydrogen. A^ and A3, whether identical or not, being Independently habgen (e.g. fluorine, chlorine), a 

alkyl group (e.g. methyl, ethyl) or a C,^ alkoxy group (e.g. methoxy, ethoxy). or 

(4) A2 Is hydrogen, A^ and A^. whether identbal or not, being independently a C,^ alkyl group (e.g. methyl, ethyl). 

More preferably for ring A. for example, there may be used benzene rings which may be substituted and whbh 
are represented by the above formula [A] wherein: 

(a) A}. A2 and A^ are all hydrogen, 

(b) Al and A^ are both hydrogen, A^ being chlorine, methyl, ethyl, isopropyl, methoxy or trifluoromethyl. 

(c) A1 is hydrogen, A^ and A^ being both methyl or methoxy. or 

(d) a2 is hydrogen, A"" and A^ being both methyl, 
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Ring B is preferably a benzene ring which may be substituted by one to four substituents selected from the group 
consisting of halogen (e.g., fluorine, chlorine.), an optionally halogenated alky! group (e.g., methyl, trifluoromthyl. 
ethyl) and an optionally halogenated C-,^ alkoxy group (e.g.. methoxy, trifluoromethoxy. ethoxy), specifically a benzene 
ring which may be substituted and which is represented by formula [B]: 




B3 



wherein B\ B^ and B^, whether Identical or not, independently represent hydrogen, a halogen (e.g., fluorine, chlorine), 
an optionally halogenated alkyi group (e.g., methyl, trifluoromethoxy, ethyl) or an optionally hatogenated 
alkoxy group (e.g., methoxy, trifluoromethoxy ethoxy). 

More preferably, for example, there may be used benzene rings which may be substituted and which are repre- 
sented by the above formula [B] wherein: 

(1) B^ B2 and B^ are all hydrogen, 

(2) B^ is hatogen (e.g. fluorine, chtorine), an optionally halogenated C^^ alkyI group (e.g. methyl, trifluoromethyl, 
ethyl) or an optionally halogenated alkoxy group (e.g. methoxy, trifluoromethoxy, ethoxy), B^ and B^ being 
both hydrogen, 

(3) Bi is hydrogen, B2 and B^, whether identrcal or not, being independently an optionally halogenated C^^ alkoxy 
group (e.g. methoxy, trifluoromethoxy, ethoxy), or 

(4) B^ B^ and B^. whether identbal or not, are independently a C^^ alkoxy group (e.g. methoxy, ethoxy). 

More preferably for ring B, for example, there may be used benzene rings which may be substituted for and which 
are represented by the above formula [B] wherein: 

(a) B^, B^ and B^ are all hydrogen, 

(b) B*" is chlorine, fluorine, methyl, trifluoromethyl or methoxy, B^ and B^ being both hydrogen, 

(c) 8^ is hydrogen, B^ and B^ being both a methoxy group, or 

(d) B"" , B^ and B^ are all a methoxy group. 

II). Other examples of ring A and B; 

Referring to ring A, concrete examples of the moiety 




include groups of the formula: 



a. a 



A6 

or 





where A^, A^ and A® are the same or different and each means a halogen atom such as fluoro, chloro, an optionally 
halogenated C^^ alkyI group such as methyl, ethyl, isopropyl trifluoromethyl, or an optionally halogenated C^^ alkoxy 
group such as methoxy, trifluoromethoxy, ethoxy. 

Preferred examples of ring A are groups of the formula: 
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a 



A8 

or 

A7 




wherein and represents a halogen atom (e.g. fluorine, chlorine, an optionally halogenated C^^ alkyl group (e. 
g., methyl, trifluoromethyl. ethyl). More preferably, for example, there may be used benzene ring which nnay be sub- 
stituted and which are represented by the above formula wherein 

(1 ) A^ is halogen (e.g. fluorine, chlorine) or an optionally halogenated C, ^ alkyl group (e.g. , methyl, trifluoromethyl. 
ethyl, propyl) 

(2) A^ and A® are an optionally halogenated alkyl group (e.g., methyl, trifluoromethyl, ethyl) or a C,^ alkoxy 
group (e.g., methoxy, ethoxy). 

(3) PJ and A^ are a C^^ alkyl group (e.g. methyl, ethyl), 

(4) A* is a halogen (e.g., fluorine, chlorine), 

(5) AS and A^ are a C,^ alkoxy group (e.g. methoxy. ethoxy), 

Referring to ring B, concrete examples of the moiety 



0 



indude groups of the formula: 





or 




where in B*, B^, B®. B^, B^ and B® are the same or different and each means a halogen atom such as chbro, fluoro, 
an optbnalty hatogenated C,^ alkyl group such as methyl, trifluoromethyl, ethyl, or an optionally halogenated C,^ 
alkoxy group such as methoxy trifluoromethoxy, ethoxy 

Preferred examples of the ring B are groups of the formula: 





or 



wherein B^, B^ and B^ are of the same meaning as defined hereinbefore. Particularty preferred examples are groups 
of the fomnula: 




wherein B^** is an optionally halogenated C^^ alkyl group (e.g., methyl, trifluoromethyl, ethyl). 

More preferably, for example, there may be used benzene rings which nay be substituted and whk:h represented 
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by the above formula wherein: 

(1 ) is a halogen (e.g., fluoro, chloro) or an optionally halogenated C^^ alkyi group (e.g., methyl, trifluoromethyl. 
ethyl) 

(2) and B^, whether identical or not, being independently an optionally halogenated C^^ alkyI group (e.g., 
methyl, trifluoromethyl, ethyl). 

(3) is an optionally halogenated C,^ alkoxy group (e.g.. methoxy. trifluoromethoxy. ethoxy). 

(4) B5 and B®, whether identical or not, being independently an optionally halogenated C,^ alkoxy group (e.g., 
methoxy, trifluoromethoxy, ethoxy) 

With respect to the above formulas, Ri represents a hydrogen atom, an optionally substituted hydrocarbon group, 
an optionally substituted hydroxy! group or an optionally substituted amino group. 

and independently represent a hydrogen atom or an optionally substituted hydrocarbon group. 

R3 represents a hydrogen atom, a halogen atom, an opttonally substituted hydrocarbon group, an optionally sub- 
stituted amino group, a substituted hydroxyl group or a mercapto group substituted by an optionally substituted hydro- 
carbon group. 

R* represents a hydrogen atom, a hydroxyl group or an optionally substituted hydrocarbon group. 
r5 represents a hydrogen atom or an optionally substituted hydrocarbon group. 

The hydrocart>on group described hereinabove include alkyi groups, alkenyl groups, alkynyl groups, cycloalkyi 
groups and aryl groups. 

Preferable examples of the hydrocarbon group are an alkyI group, a cycloalkyi group and an aryl group, and more 
preferable an alkyI group. 

The alkyI group includes straight-chain or branched alkyI groups having 1 to 6 carbon atoms such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, preferably straight-chain or branched atkyi groups 
having 1 to 4 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl. 

The alkenyl group includes alkenyl groups having 2 to 6 carbon atoms such as ethenyl, propenyl, isopropenyl, 
butenyl, isobutenyl or sec-butenyl, preferably alkenyl groups having 2 to 4 carbon atoms such as ethenyl, propenyl or 
isopropenyl. 

The alkynyl group includes alkynyi groups having 2 to 6 carbon atoms such as ethynyl, propynyl, isopropynyl, 
butynyl, isobutynyl, or sec-butynyl, preferably alkynyl groups having 2 to 4 carbon atoms such as ethynyl, propynyl or 
isopropynyl. 

The cycloalkyi group includes cycloalkyi groups such as cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, 
preferably cycloalkyi groups such as cyctopropyl or cyclobutyl. 

The aryl group includes aryl groups having 6 to 14 carbon atoms such as phenyl, naphthyl, anthryl or phenanthryl, 
preferably aryl groups having 6 to 10 carbon atoms such as phenyl or naphthyl, and more preferably a phenyl group. 

Examples of the substituent for the optionally substituted hydrocarbon group include (i) halogen, (ii) a cycloalkyi 
group, (iii) an aryl group, (iv) an amino group which may have an alkyl, alkenyl, cycloalkyi or aryl group as a substituent, 
(v) a hydroxyl group, (vi) an optionally halogenated alkoxy group (vii) an acyl group, (viii) an acyioxy group, (ix) acyano 
group, (x) an optionally protected carboxyl group (xi) a carbamoyl group , (xii) a mercapto group, (xiii) an alkylthio 
group, (xiv) a sutfo group and (xv) an alkylsulfonyl group. 

The optionally substituted hydrocarbon group may be substituted for by 1 to 4, preferably 1 or 2 of the above- 
mentioned substrtuents, whether identical or not. 

The halogen atom is exemplified by fluorine, chlorine, bromine and iodine, preferably fluorine and chlorine. The 
cycloalkyi group is exemplified by C^q cycloalkyi such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. The aryl 
group is exemplified by Ce.-,o aryl such as phenyl and naphthyl, and preferably phenyl. With respect to the amino group 
whbh may have an alkyl, alkenyl, cycloalkyi or aryl group as a substituent, the alkyl group is exemplified by C^^ alkyl 
such as methyl, ethyl, propyl and isopropyl; the alkenyl group is exemplified by 0^^^ alkenyl such as ethenyl, propenyl. 
isopropenyl and butenyl; the cycloalkyi group is exemplified by cycloalkyi such as cyclopropyl, cyclobutyl, cy- 
clopentyl and cyclohexyl; the aryl group is exemplified by O^^q aryl such as phenyl and naphthyl, preferably a phenyl. 
Said amino group is preferably an amino group which may be substituted by one to three C-,^ alkyl groups (e.g., methyl, 
ethyl), such as amino, methylamino, ethylamino, dimethylamino, trimethylamino and diethylamino . The optionally hal- 
ogenated alkoxy group is exemplified by C^^ alkoxy such as methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 
2,2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy and sec-butoxy, or such an alkoxy 
group substituted for by 1 to 3 halogen atoms (e.g., fluorine, chlorine). The acyl group is a C^^ acyl group such as 
formyl, acetyl, propionyl, butyryl or isobutyryl. The acytoxy group is a C^^ acyioxy group such as formyloxy, acetyloxy, 
propionyloxy, butyrytoxy or isobutyryloxy. The protecting group for the optk>nally protected carboxyl group is exemplified 
by alkyl such as methyl, ethyl and t-butyl and Cy.^i aralkyl such as benzyl. The alkylthio group is a C^^ alkytthio 
group such as methylthio, ethylthio, propytthb. isopropylthio or butytthlo. The alkylsulfonyl group is a all^lsulfonyl 
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group such as methylsutfonyl, ethylsulfonyl. propylsulfonyt, isopropylsulfonyl or butylsulfonyl. 

Preferable example of substituents for the optionally substituted hydrocarbon group include (t) halogen, (ii) a cy- 
cloalkyl group, (Hi) an aryl group, (iv) an amino group which may iiave an allcyl, alkenyi. cycloalky) or aryi group as a 
substltuent, (v) a hydroxyl group, (vi) an optionally hatogenated alkoxy group (vil) an acyl group, (vlii) an acyloxy group, 
(ix) a cyano group, (x) an optionally protected carboxyl group and (xi) a carbamoyl group, and the term of (i) to (xi) is 
the same meaning described hereinabove. 

More preferable examples of the substituent Include the foltows (1) to (3): 

(1) 

(0 ^3.5 cycloalkyi such as cyctopropyl, cyclobutyl, cyclopentyl. cyclohexyl. 

(ii) ^6-10 ^'y' such as phenyl, naphthyl, 

(iii) amino which may be substituted by one to three C*,^ alkyi groups, such as amino, methytamino, ethylamino, 
dimethylamino. trimethylamino, diethylamino, 

(Iv) carboxyl which may be substituted by a C,^ alkyi, such as carboxyl, carboxyimsthyl, carboxylethyl. 

(2) hatogen such as f luoro, chloro. bromo, 

(3) (i) cart)oxyl, (ii) C^^ alkyl-cartjonyl such as carboxymethyl, carboxyethyl or (iii) mono, dl- or tri C^^ alkylamino 
such as amino, methylamino, dimethylamino, trimethylamino, 

Further, as the hydrocarbon group are also preferable a C,^ alkyI group, a cycloalkyi group, a cyctoalkyl- 
C-i^ alkyI group, preferably a C^^ alkyl group. The C^^ alky! group mentioned above includes methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl. pentyl, neopentyl, hexyl, Preferred are alkyl groups such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, tert-butyL The cycloalkyi group may lor example be cyctopropyl. 
cyclopentyl or cyclohexyl. 

The cycloalkyl-C,^ alkyi group includes, among others, cyclopropylmethyl and cyclopropylethyl. 

The substituent group{s) of the hydrocarbon group include hatogen (e.g. fluoro, chtoro, bromo, iodo), nitro, cyano, 
hydroxyl, C,^ alkoxy (e.g. methoxy. ethoxy, propyloxy, butyloxy, isopropyloxy), C^^ alkytthio (e.g. methylthio, ethylthio, 
propylthio), amino, mono-, di or tri-C^^ alkylamino (e.g. methylamino, ethylamino, propylamine, dimethylamino, di- 
ethylamino, trimethylamino), cyclic amino , (e.g. 5- to g-membered cyclic amino group which may contain 1 to 3 hetero- 
atoms such as oxygen and sulfur in addition to nitrogen as ring-constituent members, such as pyrrolidino. piperidino, 
morpholino), C^^ alkyl-cart>onylamino (e.g. acetylamino, propionylamino, butyrylamino), alkylsulfonylamino (e.g. 
methylsulfonylamino. ethylsulfonylamino), C-,^ alkoxy-carbonyl (e.g. methoxycartx>nyl, ethoxycartwnyl. propoxycarb- 
onyl). carboxyl, C^^ alkyl-carbonyl (e.g. methylcarbonyl, ethylcarbonyl, propylcarbonyl). carbamoyl, mono- or di-C,^ 
alkyl-carbamoyi (e.g. methytearbamoyi, ethylcarbamoyl), C,^ alkylsulfonyl (e.g. methylsultonyl. ethylsulfonyl, propyl- 
sulfonyO.phenyl. C^,q alkoxyphenyl (e.g. methoxyphenyl, ethoxyphenyl), 1 to 5. preferably 1 or 2, species of these 
substituents may be present. 

Preferable examples of substituents hereinabove include a hydroxyl group, a C,^ alkoxy group (e.g. methoxy, 
ethoxy, propoxy), an amino group, a mono ordi-C^^ alkylamino group (e.g. methylamino, ethylamino, dimethylamino, 
diethylamino), a C^^ alkoxy-cart>onyl group (e.g. methoxycarbonyl, ethoxycartxjnyl, propoxycarbonyl). a carboxyl 
group, a cart)amoy! group, a phenyl group. 

Specially preferable examples of substituents are a carboxyl group and a carbamoyl group. 

The optionally substituted hydroxyl group described hereinabove includes a hydroxyl group, a C^^ alkoxy group 
(e.g. methoxy, ethoxy. propoxy, isopropoxy, butoxy, t-butoxy). a Cs.-ioarylaxy group (e.g. phenoxy, naphthyloxy), a C,^ 
alkyl-carbonyloxy group (e.g. f ormyloxy, acethyoxy, propyonyloxy) and a C^^q aryl-carbonytoxy group (e.g. benzoyloxy, 
naphthoyloxy). 

Preferable examples are a hydroxyl group and a C^^ alkoxy group (e.g. methoxy, ethoxy. propoxy. isopropoxy) 

These groups may be substituted, and the substituents include the same one as the substituents of the hydrocarbon 
group hereinabove, preferably a halogen atom (e.g. fluoro, chloro, bromo). 

The substituted hydroxyl group include a C,^ alkoxy group (e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy. t- 
butoxy), a Cq^^q aryloxy group (e.g. phenoxy, naphthyloxy), a alkyl-cartwnyloxy (e.g. formytoxy, acethyoxy, pro- 
pyonyloxy), a C^^Q aryl-carbonytoxy group (e.g. benzoytoxy, naphthoytoxy). Preferable examples are a C,^ alkoxy 
group (e.g. methoxy, ethoxy. propoxy). The substituents of a substituted hydroxyl group include the same one as the 
substituents of the hydrocarbon group hereinabove, preferably a halogen atom (e.g. fluoro, chloro. bromo). 

The halogen atom includes fluorine, ch tonne and bromine 

The optionally substituted amino group includes an amino group which may be substituted by one to three sub- 
stituents selected from the group consisting of (i) C,^ alkyl (e.g. methyl, ethyl, propyl, isopropyl), (ii) C^^ alkyl-carbonyl 
(e.g. acetyl, propyonyl. butynyl). (iii) C,^ alkoxy-cartjonyl (e.g. methoxycartx>nyl, ethoxycarbonyl, propQxycart>ony!), 



14 



EP 0 585 913 B1 



(iv) halogen (e.g. fluoro, chloro), (v) phenyl, (vi) C-i^ alkyl-phenyl (e.g. 4-methylphenyl, 3-nnethylphenyl, 2-nnethylphB- 
nyl), (vii) halogenated phenyl (e.g. 4-chlorophenyl, 3-chlorophenyl, 2-chlorophenyl) and (viil) C^^ alkoxy-phenyl (e.g. 
4-methoxyphenyl, 3-methoxyphenyl, 2-nnethoxyphenyl). 

Preferable examples of an optionally substituted amino group include an amino group or a mono- or di-C^^ 
alkylamino group (e.g. methylamino, ethylamino, propylamino, dimethylamlno. diethylamino). 

The optionally substituted hydrocarbon group of the mercapto group substituted by an optionally substituted hy- 
drocarbon group used the same one as defined hereinabove. Preferable examples of the mercapto group substituted 
by an optionally substituted hydrocarbon group include C^^ alkylthio (e.g. methylthio, ethylthio, propylthio). 

Preferable examples of R** include (i) a hydrogen atom and (ii) a C-,^ alkyi group (e.g. methyl, ethyl, propyl) which 
may be substituted by (a) a mono-, di- or tri- C^^ alkylamino group (e.g. methylamino, ethylamino, propylamine, dimeth- 
ylamlno, trimethylamino), (b) a C-,^ alkoxy-carbonyl group (e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl), 
(c) a carbamoyl group or (d) a carboxyl group. 

More preferable examples of R1 are a C^^ alkyI group (e.g. methyl, ethyl, propyl). 

Preferable example of and R^ is a hydrogen atom 

Preferable examples of R^ include (I) a hydrogen atom, (ii) a halogen atom (e.g. fluoro, chloro, bromo), a C^^ 
alkoxy group (e.g. methoxy, ethoxy, propoxy), a C-,^ alkyI group (e.g. methyl, ethyl, propyl), a C-,^ alkylthio group (e. 
g. methylthio, ethylthio) and a mono- or di-C^^ alkylamino, (e.g. methylamino, ethylamino, dimethylamino, diethylami- 
no). and (iii) a halogen atom (e.g. fluoro, chloro) and mono-C^^j alkylamino (e.g. methylamino, ethylamino). 

Preferable examples of R^ include (i) a hydrogen atom and (ii) a alkyI group (e.g. methyl, ethyl, propyl), a 
hydroxyl group and halogen (e.g. fluoro, chloro). 

Preferable examples of R^ include (I) a hydrogen atom and (ii) a C<,^ alkyI group (e.g. methyl, ethyl, propyl). 

With respect to the above formula, either X or Y represents -NR^- (Ri represents a hydrogen atom, an optionally 
substituted hydrocarbon group, an optionally substituted hydroxyl group or an optionally substituted amino group), -O- 
or -S-, the other representing -CO-, -CS- or -C(R2)R2a. (r2 and R^a independently represent a hydrogen atom or an 
optionally substituted hydrocarbon group), or ether X or Y represents -N =, the other representing =CP^- (R^ represents 
a hydrogen atom, a halogen atom, an optionally substituted hydrocarbon group, an optionally substituted amino group, 
a substituted hydroxyl group or a mercapto group substituted by an optionally substituted hydrocartx>n group). 

Preferable examples of X and Y (-X-Y-) include the following: 

(i) either X or Y represents -NR^- or -0-, the other representing -CO-, -CS- or -C(R2)R2a- (ri , r2 and R2a represent 
the same meanings as defined hereinabove). 

(ii) either X or Y represents -N=, the other representing =CR^- (R^ represents the same meaning as defined here- 
inabove), 

(iii) -NR1-CO-, -NRI-CH2-. -CONRI-, -OCO-. -C0-0-, -N=CR3- and -CR3 = N- (Ri and R3 represents the same 
meanings as defined hereinabove), 

(iv) -N(CH3)-CO-, -N(C2H5)-CO-, -N(CH3).CH2-. -N(C2H5)-CH2. -CO-N(CH3), -CO-N(C2H6)-, -0-C0-, -CO-O- 
-N=CH-. -N=C(CH3)-. -N=C{OCH3)-. -N=CC€-. -NsCCNHCHg)-, -CH=N-. -C(C€)=N-. -C(OCH3)=N- and -C(NHCH3) 

= C-, 

(v) -CONR""- and -NR'i-CO- (R^ represents the same meanings as defined hereinabove) 
(vl) -O-CO- 

(vii) -CO-O- 

(viii) -NR*'-C(R2)R2a, and -C(R2)R2a.NRi_ r2 and R2a represent the same meaning as defined hereinabove). 

(ix) -N = CR3- (R^ represents the same meaning as defined hereinabove), 

(x) -CS-NR''- (R^ represents the same meaning as defined hereinabove). 

With respect to the above formula, represents a single or double bond; (i) when adjacent to Z Is a single 

bond, Z represents -CR^- (R^ represents a hydrogen atom, a hydroxyl group or an optionally substituted hydrocarbon 
group) or a nitrogen atom, or (ii) when . . . . adjacent to Z is a double bond, Z represents a carbon atom. 

Preferable examples of and Z include the following: 

i) on the ring A is a double bond, 

ii) on the ring C is a single bond, and Z is 

-CR4. 



(R4 represents the same meanings as defined hereinabove), 
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Hi) on the ring C is a single bond, and Z is a nitrogen atom, 

iv) on tlie ring C is a double bond, and Z is a cartjon atom. 

With respect to the atx>ve formula, D represent a C|.3 alkylene group which may be substituted by an oxo or thioxo 
group, or D and R"" , taken together, may form 5- to 7-membered ring which may be substituted by an oxo or thioxo group. 
The allcylene group includes -CH2-. .CHgCHg-. .CH2CH2 CHg. and -CH(CH3)-CH2-. 
D includes -CO, -CS-. -CH2-. .CHgCHg-, .CHgCO-. -CH2CS-. -CHgCHgCO and -CH2CH2CS-, 
Preferable examples of D include 

(i) a alkylene group which may be substituted by an 0x0 group. 

(ii) -CH2-, .CHgCHg-, -CO. -CHgCO and -CH2CH2CO. 
(iil) -CO. (iv) -CH2CO- and -CHgCHgCO-, and 
(v)-CH2- and.CHgCHg-. 

Preferable examples of the compounds (I) and (I") wherein the 5- to 7-membered ring is formed by D and Y include 
compounds ofthe formula: 




wherein ring K» may be substituted by an 0x0 or thioxo group; h represents an integer of 3 to 5; and the other symbols 
represent the same meaning as defined hereinabove, more preferably the compounds of the formula 




wherein ring may be substituted by an 0x0 group; and the other symbols represents the same meaning as defined 
hereinabove. 

With respect to the above formula, E represents -NRS- (R6 represents a hydrogen atom or an optionally substituted 
hydrocart>on group), -O or -S(0)n- (n is 0, 1 or 2). or R5 and Y, taken together, may form 5- to 7-mennbered ring which 
may be substituted by an 0x0 or thbxo group. 

Preferable examples of the compounds (I) and (!' ) wherein the 5- to 7-membered ring combined R^ and Y include 
also compounds of the fomriula: 




wherein the ring may be substituted by an 0x0 or thioxo group; i represents an integer of 1 to 3. the total carbon 
number of E and -(C)-t2)r being 3 to 5; and the other symbols represent the same meanings as defined hereinabove, 
preferably compound of the formula: 
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wherein and M represent -CH2- or -CO-; and 

the other symbols represent the same meanings as defined hereinabove. 

Prelerable examples of E include -NR^- (R^ represents the same meaning as defined hereinabove) and -0-, more 
preferably -NR^- (R^ represents the same meaning as defined hereinabove). 

Preferable examples of G Include the following: 

(I) a bond. 

(II) a alkylene group such as methylene, ethylene, propylene, etc. 
Preferable examples of D, E and G include the folbw: 

(I) D is 'CO; E is -NR^- (R^ represents the same meaning as defined hereinabove); G is -CH2- or -CH2CH2-. 

(II) D is -CO-; E is -NR^- (R^ represents the same meaning as defined hereinabove); G is a bond, 

(Hi) D is -CH2CO- or -CHgCHgCO-; E Is -NR^- (RS represent the same meaning as defined herein); G is a bond, 

(iv) D is -CH2CO- or -CH2CH2CO-; E is -MRS- (R5 represent the same meaning as defined herelnabobe); G Is 
-CH2* or -CH2CH2*, 

(v) D Is -OH2' or -CH2CH2S E is -O-; G is -CHg- or -CH2CH2-, 

(vi) D is -CH2- or -CH2CH2-; E is -NR^- (R^ represent the same meaning as defined herein); G is -CH2- or -CH2CH2-, 

(vii) D is -CH2- or -CH2CH2-: E is -S- or -SO-; G is -CHg- or -CH2CH2-. 

In the above formula, Ar represents an optionally substituted aryl group or an optionally substituted heterocyclic 
group. The aryl group in the 'optionally substituted aryl group' represented by Ar, is preferably a C6.10 aryl group such 
as phenyl or naphthyl, with greater preference given to a phenyl group. The aryl group represented by Ar may have 
one to ffve substituents, preferably one to three substituents, whether identical or not. These substituents may be 
located at any position of the ring. Such substituents include optionally halogenated C,^ alkyi (e.g., methyl, chlorome- 
thyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, propyl, 3,3,3-trifluoropro- 
pyl, butyl), C<|^ alkyI substituted by an amino group (e.g., aminomethyl, 2-aminoethyl). C^^ alkyI substituted by a mono- 
or di-C^^ alkylamino (e.g., methylaminomethyl, dimethyl-aminomethyl), C-,^ alky I group substituted by a carboxyl group 
(e.g., cait>oxymethyl. carboxyethyl), C^^ alkyI substituted by a C^^ alkoxycart)onyl group (e.g., methoxycarbonytethyl, 
ethoxycartx)nylethyl), C,^ alkyI substituted by a hydroxyl group (e.g., hydroxymethyl, hydroxyethyl), C.,^ alkyI substi- 
tuted by a C-,^ alkoxycarbonyl group (e.g., methoxymethyl, methoxyethyl, ethoxyethyl), C3^ cycloalkyi (e.g., cyclopro- 
pyl, cyclobutyl, cyclopentyl, cyclohexyl), halogen (e.g., fluorine, chlorine, bromine, iodine), nitro, cyano, hydroxyl, op- 
tionally halogenated C^^ alkoxy (e.g., methoxy, difluorometnoxy, trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, pro- 
pyloxy. butyloxy, isopropyloxy), optionally halogenated C-,^ alkylthio (e.g., methytthio, difluoromethylthio, trifluorometh- 
ylthto, ethylthio, propylthio, isopropytthio, butylthio), amino, mono- or di-C-,^ alkylamino (e.g., methylamino, ethylamino, 
propylamino, dimethylamino, diethylamino), cyclic amino (e.g., 5- to 9-membered cyclic amino group which may have 
one to three hetero atoms such as oxygen and sulfur atoms in addition to nitrogen atonns, specifically pyrrolrdino. 
piperldino, morpholino), C^^alkyl-carbonylamino(e.g.,acetylamino, propionylamino. butylytamino), aminocarbonyloxy 
group, mono- or di- C^^ alkylaminocarbonyloxy (e.g., methylaminocarbonyioxy, ethylamlnocarbonytoxy, dinrtethylami- 
nocarbonyloxy, diethylamlnocarbonyloxy), Ci^alkylsulfonyIamino(e.g., methylsulfonylamino, ethylsulfonylamino. pro- 
pylsutfonylamino), C-,^alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl), 
benzyloxycarbonyl carboxyl, C^^ alkyl-carbonyl (e.g., methylcarbonyl, ethylcarbonyl, butylcarbonyl), C3.6 cycloalkyl- 
carbonyl (e.g., cyclohexyk:art>onyl), carbamoyl, mono- or di-C^^ alkylcarbamoyl (e.g., methylcarbamoyi, ethylcar- 
bamoyi, propylcarbamoyi, butytearbamoyl, diethylcarbamoyl, dibutylcarbamoyi) and C^^ alkylsulfonyl (e.g., methylsul- 
fonyl. ethylsutfonyt, propylsutfonyl). In addition, the below-described 'optionally substituted heterocyclic group," repre- 
sented by Ar, may be used as a substituent for the aryl group. This optionally substituted heterocyclic group is exem- 
plified by 5- or 6-membered aromatic mono-heterocyclic groups (e.g., furyl, thienyl, oxazotyl, isoxazolyl, thiazolyl. iso- 
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thiazolyl, imidazolyl. pyrazolyl, 1,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1,3,4-oxadia2olyl, furazanyl, 1 ,2,3-thiadiazolyl, 
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-trla2olyl, 1,2,4-trlazolyl, tetrazolyl, pyridyl, pyridazinyl. pyrimidinyl, pyrazinyl, 
triazinyl) which may be substituted by one to three substituents such as those selected from the group consisting of 
optionally halogenated C^^ alkyl (e.g., methyl, chloromethyl. difluoromethyl, trichbromethyl, trifluoromethyt, ethyl, 
2-bromoethyl, 2,2,2-trlfluoroethyl, propyl, 3,3.3-trifluoropropyl. butyl), Cg^ cycloalkyi (e.g., cyclopropyl, cyclobutyl, cy- 
clopentyl, cyctohexyl), halogen (e.g., fluorine, chlorine, bromine, iodine), hydroxy!, optionally halogenated C^^ alkoxy 
(e.g., methoxy, difluoromethoxy, trifluoromethoxy, ethoxy. 2,2.2-trrf1uoroethoxy, propyloxy, butyloxy, isopropyloxy), op- 
tionally halogenated Ci^alkytthb (e.g., methyfthio, difluoromethylthio, trifluoromethylthio, ethylthio, propyrthio. isopro- 
pylthio, butylthio), amino, mono- or di-C,^ alkylamlno (e.g., methylamino. ethylamino, propylamino, dimethylamino, 
diethylamino), C,^ alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl), 
carboxyl and C^^ alkyl-carbonyl (e.g., methylcarbonyl, ethylcarbonyl, butylcarfoonyl). 

Preferable examples of substituents of Ar include optionally halogenated C,^ alkyl (e.g.. methyl, chloromethyl, 
difluoromethyl, trbhloromethyl. trifluoromethyl, ethyl, 2-bromoethyl. 2,2.2-trifluoroethyl. propyl, isopropyl, 3,3,3-trifluor- 
opropyl). halogen (e.g., fluorine, chterine, bromine), nitro, hydroxyl, optionally halogenated C^^ alkoxy (e.g., methoxy, 
difluoromethoxy, trifluoromethoxy, ethoxy, 2.2,2-trifluoroethoxy), amino, C^^ alkyl substituted by a mono-or di-C^^ 
alkylamlno group (e.g., methylaminomethyl, dimethylaminomethyl, 2-methylaminoethyl, 2-dimethylaminoethyl.), mono- 
or di-C,^ alkylamino (e.g., methylamino, ethylamino, dimethylamino, diethylamino), C^^ alkoxy-carbonyl (e.g., meth- 
oxycarbonyl, ethoxycarbonyl), cartxjxyl and carbamoyl, and optionally halogenated C,^ alkyl (e.g., methyl, chlorome- 
thyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl. 2-bronfK>ethyl, propyl, isopropyl), halogen (e.g.. fluorine, chto- 
rtne, bromine) and C-,^ alkoxy (e.g., methoxy, ethoxy, propoxy) are commonly used. 

The heterocyclic group in the 'optionally substituted heterocyclk: group,' represented by Ar, is exemplified by 5- 
to 9-membered, preferably 5- or 6-membered aromatic heterocyclic groups which may have one to four, preferably 
one or two hetero atoms such as nitrogen, oxygen and sulfur in additkxi to carbon atoms. 

Such aromatic heterocyclic groups include aromatic mono-heterocyclic group such as furyl, thienyl, pyrrolyl, oxa- 
zolyl, isoxazolyl, thiazolyl, isothiazolyl. imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1 ,3,4-oxadiazolyl, 
furazanyl, 1 ,2,3-thiadiazolyl, 1,2,4-thiadiazolyI, 1 ,3.4-thiadiazolyl. 1,2,3-triazolyl, 1 ,2. 4-tra2olyl, tetrazolyl, pyridyl, py- 
ridazinyl. pyrimidinyl, pyrazinyl and triazinyl and aromatic condensed heterocyclic group such as benzofuranyl, iso- 
benzofuranyl, benzo[b)thienyl, indolyl, isoindotyl, 1 H-indazolyl, benzoimidazotyl, benzoxazolyl, 1 ,2-benzoisaxazolyl. 
benzothiazolyl, 1 .2-benzoisothiazolyl, IH-benzotriazotyl. quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxallnyl. 
phthalazinyl, naphthyllzinyl, purinyl, pteridinyl, cart>azolyl, a-carbotinyl, p-carbolinyl, y-carbolinyl. acridinyl, phenoxazi- 
nyl, phenothiazinyl, phenazinyl, phenoxathinyl. thianthrenyl, phenatholidinyl, phenathololinyl, indolizinyl. pyrrolo[1 ,2-b] 
pyridazinyl, pyrazolo[1,5-a]pyridyl, imidazo[1 ,2-a]pyridyl, imidazo[1,5-a]pyridyl, imidazofi ,2-b]pyridazinyl, imidazo 
[1,2-a]pyrimidiny!, 1 ,2,4-triazolo[4,3-a]pyrkiyl and 1,2,4-triazolo[4,3-b]pyridazinyl. 

Preferable examples of the heterocyclic groups include 5- or 6-membered heterocyclic groups such as furyl, thienyl, 
pyrrolyl, oxazolyl. isoxazolyl, imidazotyl. pyrazolyl, pyrkjyl, pyridazinyl, quinolyl, isoquinolyl, thiazolyl. thiadiazolyl and 
thiophenyl, with greater preference given to furyl, thienyl, pyridyl. 

The substituent in the "optk>nally substituted heterocyclic group," represented by Ar, is exemplified by optbnatly 
habgenated C,^ alkyl (e.g., methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl. 2,2-dibromoe- 
thyl, 2,2,2-triflu-oroethyl, propyl, 3,3,3-trifiuoropropyl, butyl), C^^ cycloalkyl group (e.g., cyclopropyl, cyclobutyl, cy- 
clopentyl, cyclohexyl), halogen (e.g., fluorine, chlorine, bromine, iodine), nitro, cyano. hydroxyl, optionally halogenated 

alkoxy (e.g., methoxy, fluoromethoxy. difluoromethoxy. trifluoromethoxy, ethoxy, 2,2,2-triflu-oroethoxy, propyloxy. 
butyloxy, isopropyloxy), optionally halogenated C^^ alkylthio (e.g., methylthio, difluoromethyllhb, trifluoromethylthio, 
ethylthio, propylthio, isopropylthio, butylthio), amino, mono- or di-C^^ alkylamino (e.g., methylamino, ethylamino, pro- 
pylamino, dimethylamino, diethylamino), cyclic amino (e.g., 5- to 9-meml>ered cyclks amino groups whch may have 
one to three hetero atoms such as oxygen and sulfur atoms in addition to nitrogen atoms, speciflcally pyrrolidino. 
piperldino, morpholino). C-,^ alkyl-cartx>nylamino (e.g., acetylamino, propionylamino, butylyiamino), aminocarbony- 
loxy, mono- or di-C^^ alkylaminocarbonyloxy (e.g., methylaminocarbony-loxy, ethylaminocarbonyloxy, dimethylamino- 
carbonyloxy, diethylaminocarbonyloxy), C^^ alkylsutfonylamino (e.g., methylsulfonylamino, ethylsulfonylamino, pro- 
pylsutfonylamino), C^^alkoxy-cartjonyl (e.g., methoxycarbonyl. ethoxycartjonyl, propoxycarbonyl, isobutoxycartjonyl), 
carboxyl, C^^ alkyl-cart)onyl (e.g., methytearbonyl, ethylcarbonyl butylcart)onyl), 0^ cycloalkyl-cartx>nyl (e.g., cy- 
clohexyfcartx>nyl), cartsamoyl, mono- or di-Ci^ alkylcartDamoyI (e.g., methylcarbamoyl, ethylcarbamoyi, propylcar- 
bamoyl, butylcarbamoyl, diethylcarbanrrayl, dibutylcart>amoyl), C^^ alkylsulfonyl (e.g.. methylsulfonyl, ethylsulfonyl, 
propylsulfonyl), cycloalkylsulfonyl (e.g., cyclopentylsulfonyl, cyclohexylsulfonyl), phenyl, naphthyl, phenoxy, ben- 
zoyl, phenoxycarbonyl, phenyl-C^^ alkylcarbamoyi, phenytearbamoyi, phenyl-Ci^ alkyl-carbonylamino. benzoylami- 
no, phenyI-Ci^ alkylsulfonyl, phenylsulfonyl, phenyl-C,^ alkylsulfinyl, phenyl-Ci^ alkylsulfonylamino and phenylsul- 
fonylamino which may have one to four substituents (the substituent for each phenyl group or naphthyl group is ex- 
emplified by C^^ alkyl such as methyl, ethyl, propyl, butyl and isopropyl. C^^ alkoxy such as methoxy, ethoxy, n- 
propybxy, i-propyloxy and n-butylc»cy. halogen such as chlorine, bromine and odine, hydroxyl, benzyloxy. amino, mono- 
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or di-C)^ alkylamino as described above, nitro and 0^.6 alkylcarbonyl as described above); one to three selected from 
these substituents are used. 

Of these substituents are preferred halogen (e.g., fluorine, chlorine, bromine), optionally halogenated C^^ alkyi 
(e.g., methyl, chloromethyl, difluoromethyl, trifluoromethyl. ethyl), cycloalkyi (e.g., cyclopropyl, cycbbutyl), hy- 
droxyl, optionally habgenatd C,^ alkoxy (e.g., methoxy, difluoromethoxy, trifluoromethoxy, ethoxy). optionally halo- 
genated C^^alkylthlo (e.g.. methylthio, ethytthio), amino, mono- or di-C^^ alkylamino (e.g., methyiamino, ethylamino, 
dimethyiamino, diethylamino), C-j^alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl) andcarboxyl, with greater 
preference given to halogen (e.g., fluorine, chbrine). C^^ alky! (e.g., methyl, ethyl), cycbalkyi (e.g., cycbpropyl, 
cyclobutyl), hydroxyl, C-,^ alkoxy group (e.g., methoxy, ethoxy) and carboxyl. 

Ar is preferably a phenyl group which may have one to three substituents selected from the group consisting of 
halogen (e.g., fluorine, chtorine). optionally halogenated C^^ alkyI (e.g.. methyl, difluoromethyl, trifluoromethyl, ethyl. 
2,2.2-trifluoroethyl, propyl, isopropyl) and optbnally halogenated C^^ alkoxy (e.g., methoxy, difluoromethoxy. trifluor- 
omethoxy. ethoxy, 2.2,2-trifluoroethoxy, propoxy. isopropoxy). Also preferred are 5- or 6-membered heterocyclic groups 
(e.g.. furyl, pyridyl, thienyl, thiazolyl, thiadiazofyl) which have one to three hetero atoms (e.g., nitrogen atoms, oxygen 
atoms, sulfur atoms) in addition to carbon atoms and which may be substituted by optionally halogenated C,^ alkyI 
group (e.g., methyl, trifluoromethyl, ethyl), C-,^ alkoxy (e.g., rnethoxy, ethoxy, propoxy) or 0^^ cycbalkyi (e.g., cyclo- 
propyl). 

Ar is preferably a phenyl group which may be substituted by one to three substituents selected from the group 
consisting of halogen (e.g., chlorine, fluorine), optbnally halogenated C^^ alkyI (e.g.. methyl, trifluoromethyl ethyl, 
isopropyl). optionally habgenated C^^ alkoxy (e.g., methoxy, trifluoromethoxy. ethoxy), di-C^^ alkylamino (e.g., 
dimethylamino). C1.3 acyloxy (e.g., acetoxy) and hydroxyl, speclflcally a phenyl group which may be substituted and 
whbh is represented by formula: 




wherein J\ and J^, whether Identical or not, independently represent hydrogen, halogen (e.g., chlorine, fluorine), 
an optionally halogenated C^^ alkyI group (e.g., methyl, trifluoromethyl ethyl, isopropyl), an optionally halogenated 
C^^ alkoxy group (e.g.. methoxy, trifluoromethoxy, ethoxy) ora di-C^^ alkylamino group (e.g., dimethylamino), or by 

formula: 




wherein J^, and J^, whether identical or not, independently represent hydrogen, an optionally halogenated C^^ alkyI 
group (e.g., methyl, trifluoromethyl isopropyl, t-butyl), a 0^.3 acyloxy group (e.g., acetoxy) or a hydroxyl group. More 
preferably, for example, there may be used a phenyl group which may be substituted and which is represented by the 
above formulas (J^) and (J^) wherein: 

(1) J"*, and whether identical or not, independently represent halogen, an optbnally halogenated C,^ alkyI 
group or an optionally halogenated C^^ alkoxy group, 

(2) Ji and J^, whether identical or not, independently represent halogen, an optionally halogenated C^^ alkyl group 
or an optionally halogenated C^^ alkoxy group, J3 being hydrogen, 

(3) J"" and J3, whether klentical or not, independently represent halogen, an optionally habgenated C^^ alkyl group 
or an optionally halogenated alkoxy group, J2 being hydrogen, 

(4) J"" and J3 are hydrogen, J2 being a halogen, 

(5) is a di-C^^ alkylamino group, and being hydrogen, 

(6) and are hydrogen, being a di-C-i^ alkylamino group, or 
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(7) and J^, whether identical or not, independently represent an optionally halogenated C,^ alkyi group or an 
optionally halogenated C^^ alkoxy group, being a C1.3 acyloxy group or a hydroxyl group. 

In the above (1) to (7), the optionally halogenated alkyI group includes methyl, trrfluoromethyl, ethyl; the op- 
tionally halogenated C^^ alkoxy group includes methoxy, trifluoromethoxy, ethoxy; the halogen atom includes fluoro. 
chloro; the di-C^^ alkylamtno group includes N,N-dimethylamino. N.N-diethylamino; the acyloxy group includes 
formyloxy, acetoxy. 

More preferably for Ar, for example, there may be used a penyl group which may be substituted and which is 
represented by the above formulas (J®) and (J**) wherein: 

(a) J^ J2 and are all fluorine, a methyl or methoxy group, 

(b) J1 and S are both chbrine, fluorine, isopropyl or methoxy, J3 being hydrogen, 

(c) and J3 are both chlorine, fluorine, a methyl, ethyl, isopropyl or methoxy, being hydrogen, 

(d) J"" is an isopropyl group, being hydrogen. being a methyl group, 

(e) J** and are hydrogen, being chlorine, 

(f) and J2 are methyl, trifluoromethyl, J3 is a hydrogen. 

(g) is an N.N-dimethylamino group, and being hydrogen, 

(h) and are hydrogen, being an N.N-dimethylamino group, 

(i) and are both methyl, trifluoromethyl or isopropyl, being an acetoxy group, or 

0) and J® are both methyl, trifluoromethyl. isopropyl or t-butyl, being a hydroxyl group. 

With respect to the above formulas, two isomers exist with different relative configuratk)ns of positions 3 and 4 on 
the condensed ring, provided that is a single bond and Z is 

has the same definitions as above), each of which isomers Involves two Isomers with different absolute configu- 
rations. Provided that is a single bond and Z is a nitrogen atom, there are two isomers with different absolute 

configurations of position 3. The present inventbn includes these isomers and mixtures thereof. In this context, the 
position 3 of the condensed ring indicates the position of the carbon atom to whteh the side is bond, the position 4 
including the position of Z. 

Preferable examples of the compounds (I) and (1') include compounds of the formula: 




(VI) 



wherein rings A', B' and J independently represent an optionally substituted benzene ring; either X' or Y' represents 
-NR""*- (Ria represents an optionally substituted hydrocarbon group), -O- or -S-, the other representing -CO-, -CS- or 
-C(R^R2a- (R2 and R^a independently represent a hydrogen atom or an optionally substituted hydrocarbon group), or 
either X* or V represents -N=, the other representing =CR3a- (R^^ represents a hydrogen atom, an optionally substituted 

hydrocarbon group or -OR wherein R represents an optbnally substituted hydrocarbon group; represents a single 

or double bond; (i) when is a single bond. Z' represents -CR*^ (R** represents a hydrogen atom or an optionally 

substituted hydrocarbon group) or a nitrogen atom, or (ii) when is a double bond, Z represents a cartoon atom; 

a represents 0. 1 or 2, provided that when -X'-Y'- is -0-C0-, a represents 1 or 2, or a salt thereof. 

And, the compound (VI) can be produced by a process which comprises reacting a compound of the formula: 
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wherein the symbols have the same definitions as aixive. or, a salt or reactive derivative thereof with a compound 
represented by general formula: 




(vni) 



wherein the symbols have the same definitions as above, or a salt thereof. Further, a compound represented by general 
formula: 




wherein either X" or Y" represents -NR"">- (R''^ represents a hydrogen atom or an optionally substituted hydrocarbon 
group), -O or -S-, the other representing -CO-, -CS- or -C{R2)R2a- (r2 and R^ have the same definitions as above), 
or either X" or Y" represents -N=, the other representing =CR^(R3* has the same definition as above), the other 
symbols having the same definitions as above, unexpectedly exhibits potent ACAT-inhibitory action and is useful as a 
safe biood cholesterol lowering agent and arteriosclerosis therapeutic composition. 
Preferable examples of the above symbols Include the following: 



(1) the substituent of the ring A', B' and J is (i) halogen, (ii) an optionally halogenated C^.q a\ky\ group, (iii) a 0■^,Q 
alkoxy group, (iv) a hydroxyl group, (v) an amino group which may be substituted by CX,^ alkyi groups or (vi) a 
0^.3 acybxy group, 

(2) the ring A' is a benzene ring which may be substituted by one to four substituents selected from the group 
consisting of halogen, a C^^ alkyt group, C^^ alkoxy group and a halogeno-C^^ alkyi group, 

(3) the ring A' is an optionally substituted benzene ring which is represented by the formula: 




wherein A^a A^a and A^, whether identical or not, independently represent hydrogen, halogen, a C^^ alkyl group, 
a C^^ alkoxy group or a haiogeno-C^^ alkyl group, 

(4) the ring B' is benzene ring which may be substituted by one to four substituents selected from the group con- 
sisting of halogen, a C-,^ alkyl group and a C-,^ alkoxy group, 

(5) the ring B' is an optionally substituted benzene ring which is represented by the formula: 
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B2b 



Bib 




B3b 



wherein B*">, B^** and B^^. whether identical or not, independently represent hydrogen, halogen, a C-,^ alky! group 
or a alkoxy group, 

(6) the ring J is an optbnally substituted benzene ring by one to four substituents selected from the group consisting 
of halogen, a C^^ alkyl group, a C^^ alkoxy group, a di-C-,^ alkylamino group. C^.g acyloxy group and hydroxy! 
group. 

(7) the ring J is an optionally substituted benzene ring whteh is represented by the fonmuia: 



wherein J2a and J3», whether Wentical or not. independently represent hydrogen, halogen, a C^^ alkyl group, 
a C^^ alkoxy group or a di-C^^ alkylamino group or by the formula: 



wherein J^. and J^^. whether identical or not, independently represent hydrogen, a alkyl group, a C1.3 
acyloxy group or a hydroxyl group, 

(B) the -X'-V- is the fonmuia -NRia-CO-. -NRia-C(R2)Ra-, .N=CR3a-. -O-CO- or -CO-O- (in these formulas the 
symbols have the same definitions as above), 
(9) a is 1. 

In the above in (1) to (9), the halogen includes fluoro, chloro; the optionally halogenated C^^ alkyl group includes 
methyl, trrfluoromethyl, ethyl, propyl; the C^^ alkoxy includes methoxy. ethoxy, propoxy. butoxy; the amino group which 
may be substituted by one or two C-,^ alkyl groups includes amino, methylamino, dimethylamino; the 0^.3 acyloxy 
includes formyloxy, acetoxy; the C^^ alkyl includes methyl, ethyt, propyl; the C,^ alkoxy includes methoxy. ethoxy, 
propoxy; the halogeno-Ci^ alkyl group includes trifluoromethyl; the di-C^^ alkylamino includes N,N-dimethylamino. 

With respect to the above formulas, rings A', B' and J independently represent a benzene ring which may have 
substituents. Such substituents include halogen (e.g.. fluorine, chlorine, bromine and iodine, preferably chbrine, fluo- 
rine), optbnally hak>genated alkyl, optionally halogenated alkoxy. optbnally halogenated alkylthio, acylamino (e. 
g., formylamino, acetylamino. propionylamino. butyrylamino. benzoytamino), amino which nnay be substituted by one 
or two C,^ alkyl groups (e.g., amino, methylamino, ethylamino, propylamino, dimethylamino. methylethylamino, meth- 
ylpropylamino), C1.3 acyloxy (e.g., formyloxy, acetoxy, propionyloxy groups), hydroxyl, cyano and cartx)xyL 

Examples of the optbnally halogenated alkyl group include straight-chain or branched alkyl groups having 1 to 6 
carbon atoms and such alkyl groups substituted for by 1 to 5 halogen atoms (e.g., fluorine, chlorine, bromine and 
iodine, preferably chlorine, bromine). Specifically, commonly used alkyl groups include methyl, chbromethyl. difluor- 
omethyl, trbhioromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifiuoroethyl, pentafluoroethyl. propyl, 3,3,3-trif- 
luoropropyl, isopropyl, 2-trifluoromethylethyl. butyl, 4,4,4-trlfluorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyt, 
neopentyl, 5,5,5-trrfluoropentyl, 4-trifluoromethylbutyl, hexyl, 6,6,6-trifluorohexyl and 5-trifluoromethylpentyl Preferably 
used are straight-chain or branched alkyf groups having 1 to 4 cart)on atoms such as methyl, chbromethyl, dlfluor- 
omethyl. trichbromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl. propyl, 3,3,3-trifluoropropyl, isopro- 
pyl. 24rifluoromethylethyl, butyl, 4,4.4-trifluorobutyl, isobutyl, sec-butyl and tert-butyi. or such alkyl groups substituted 
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for by 1 to 3 o1 the above-mentioned halogen atoms. 

Examples of the optionally halogenated alkoxy group and the optionally halogenated alkylthio group inctude alkoxy 
groups which may be substituted by halogen and alkylthio groups which may be substituted by halogen, resulting from 
binding of either the above-exemplified alkyi group or such alkyi group substituted by halogen with either an oxygen 

5 atom or a sulfur atom, respectively. 

Examples of the optionally halogenated alkoxy group include straight-chain or branched alkoxy groups having 1 
to 6 carbon atoms or such alkoxy groups substituted for by 1 to 5 of the above-mentioned halogen atoms. Specifically, 
commonly used alkoxy groups include methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2.2-trif1uoroethoxy, pro- 
poxy, isopropoxy, butoxy, 4.4.4-trifluorobutoxy. isobutoxy. sec-butoxy. pentoxy and hexyloxy. Preferably used are linear 

10 or branched alkoxy groups having 1 to 4 carbon atoms such as methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 
2,2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy and sec-butoxy. or such alkoxy 
groups substituted for by 1 to 3 of the above-mentioned halogen atoms. 

Examples of the alkylthio group which may be substituted by hatogen include straight-chain or branched alkylthio 
groups having 1 to 6 carbon atoms or such alkylthio groups substituted for by 1 to 5 of the above-mentioned halogen 

IS atoms. Specifically, commonly used alkylthio groups include methylthio. difluoromethylthio, trifluoromethylthio, ethyl- 
thio, propylthio, tsopropytthio, butylthio, 4,4,4-trifluoFobutylthio. pentylthto and hexylthio. Preferably used are straight- 
chain or branched alkylthio groups having 1 to 4 carbon atoms such as methylthio, difluoromethylthto, trifluoromethyl- 
thio, ethylthio, propylthio, isopropylthio, butylthio and 4,4,4-trifluorobutylthio, or such alkylthio groups substituted for 
by 1 to 3 of the above-mentioned halogen atoms. 

20 Preferable substituents for ring A'. B' and J include (i) halogen (e.g. fluorine, chlorine, bromine), (ii) optionally 

halogenated C^,q alkyi (e.g. methyl, trifluoromethyl, ethyl, propyl), (iii) C^.q alkoxy (e.g. methoxy. ethoxy, propoxy), (iv) 
hydroxyl, (v) amino which may be substituted by one or two alkyi groups (e.g. methylamino, ethylamino, dimeth- 
ylamino, diethylamino) and (vi) C1.3 acytoxy (e.g. formyloxy, acetoxy). 

The substituent(s) for rings A', B' and J may be located at any position on the ring. When two or more substituents 

2S are present, they may be klentical or not, the number of substituents being 1 to 4. preferably 1 to 3, more preferably 
1 or 2. Also, the adjacent carbons on ring A*. B* or J may bind with a group represented by -(CH2)i- (I represents an 
integer of from 3 to 5) to fonm a 5- to 7-menr^ered ring; this case is included in the desired above products. 

Ring A' is preferably a benzene ring which may be substituted by one to four substituents selected from the group 
consisting of halogen (e.g., chlorine), optionally halogenated C^^ atkyi (e.g., methyl, ethyl, isopropyl. trifluoromethyl) 

30 and C^^ alkoxy (e.g., methoxy). specrflcally a benzene ring which may be substituted and which is represented by 
formula lA]: 



Ala 



3S 




A3a 



40 

wherein A*"®, A^^and A^, whether identical or not, independently represent hydrogen, halogen (e.g., fluorine, chlorine), 
a alkyi group (e.g., methyl, ethyl, isopropyl), a alkoxy group (e.g.. methoxy. ethoxy) or a halogeno-C,^ alkyi 
group (e.g., trifluoromethyl). More preferably, for example, there may be used benzene rings which may be substituted 
45 for and which are represented by the above formula [A] wherein: 

(1 ) Ai8. A2a and are all hydrogen, 

(2) A^^and A^^are both hydrogen, A^ being halogen (e.g. fluorine, chlorine), an optionally halogenated C^^ alkyi 
group (e.g. methoxy, ethoxy) or an optionally halogenated C-,^ alkoxy group (e.g. methoxy, trifluoromethoxy, 

so ethoxy), 

(3) A"*® is hydrogen, and A^®, whether Identical or not, being independently halogen (e.g. fluorine, chlorine), a 
C^^^ alkyi group (e.g. methyl, ethyl) or a C^^ alkoxy group (e.g. methoxy, ethoxy). or 

(4) A^a is hydrogen, A^a and A^^. whether identical or not, being independently a ^ alkyi group (e.g. methyl, ethyl). 

55 More preferably for ring A', for example, there may be used optionally substituted benzene rings which are repre* 

sented by the above formula [A] wherein: 

(a) Ala. A2a and A^a are all hydrogen, 
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(b) A^^ and A^® are both hydrogen, A^ being chlorine, a methyl, ethyl, isopropyl, nnethoxy ortrrfluoromethyl group, 

(c) Ai« is hydrogen, A^a and A^* being both a methyl or methoxy group, or 

(d) A2a is hydrogen. A^^ and A^ being both a methyl group. 

Ring B' is preferably an optionally substituted benzene ring by one to four substituents selected from the group 
consisting of halogen (e.g., fluorine chlorine, ), optionally halogenated C^^ alky! (e.g., methyl, trifluoromethyl, ethyl) 
and alkoxy (e.g., methoxy, ethoxy), specifically an optionally substituted benzene ring which is represented by 
formula [B]: 



wherein B^^ B2*>and B^^ whether identical or not, independently represent hydrogen, halogen (e.g., chtorine, fluorine), 
an optionally halogenated C^^ alkyl group (e.g., methyl, trifluoromethyl, ethyl) or a C^^ alkoxy group (e.g.. methoxy, 
ethoxy). More preferably, for example, there may be used benzene rings which may be substituted for and which are 
represented by the above formula [B] wherein: 

(1) B^^ B» and are all hydrogen. 

(2) B^** is halogen, an optionally hatogenated C.,^ alkyl group (e.g. methyl, trifluoromethyl, ethyl) or an optionally 
halogenated alkoxy group (e.g. methoxy, trifluoromethoxy, ethoxy), B2*>and B^** being both hydrogen, 

(3) B'"*' is hydrogen, and B^^, whether identical or not, being independently an optionally halogenated C,^ 
alkoxy group (e.g. methoxy, trifluoromethoxy, ethoxy), or 

(4) B^^. B^ and B^^ whether identk^al or not, are Independently an optionally halogenated C,^ alkoxy group (e. 
g. methoxy, trifluoromethoxy, ethoxy). 

More preferably for ring B', for example, there nnay be used optionally substituted benzene rings which are repre- 
sented by the above formula [B] wherein: 

(a) B1'>, B2b and B3*> are all hydrogen, 

(b) B""* is chlorine, fluorine, a methyl, trifluoromethyl or methoxy group, B?** and B^** being both hydrogen, 

(c) B^*> is hydrogen. B2*> and B^** being both a methoxy group, or 

(d) B''*^, B2b and B^ are all a methoxy group. 

Ring J may be preferably a benzene ring which may be substituted by one to four substituents selected from the 
group consisting of halogen (e.g., chlorine, fluorine), optionally halogenated C^^ alkyl (e.g., methyl, trifluoromethyl. 
ethyl, isopropyl. t-butyl), C^^ alkoxy (e.g., methoxy), di-C^^ alkylamino (e.g.. dimethylamino), C^,^ acyloxy (e.g., ac- 
etoxy) and hydroxyl. speciflcally an optionally substituted benzene ring which is represented by formula [J]: 



wherein J"'^, and J^, whether identical or not, independently represent hydrogen, halogen (e.g., chlorine, fluorine), 
an optionally halogenated C^^ alkyl group (e.g.. methyl, trifluoromethyl. ethyl, isopropyl). a C^^ alkoxy group (e.g., 
methoxy) or a di-C,^ alkylamino group (e.g., N,N-dimethylamino). or by formula [J'] : 




B3b 



J3a 
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wherein J^, and J®«, whether Identical or not, independently represent hydrogen, an optionally habgenated C,^ 
alkyl group (e.g.. methyl, trifluoronftethyl, Isopropyl. t-butyl), a C1.3 acyloxy group (e.g., acetoxy) or a hydroxyl group. 
More preferably, for example, there may be used a benzene ring which may be substituted and which is represented 
by the above formula [J] or [J'] wherein: 

(1) jia j2a and J3a whether identical or not, independently represent halogen, a C,^ alkyl group or a C,^ alkoxy 
group, 

(2) J"**^ and J2a, whether identical or not, independently represent habgen, a C^^ alkyl group or a C^^ alkoxy 
group, being hydrogen, 

(3) and J^, whether Identbal or not, independently represent halogen, a C^^ alkyl group or a C^^ alkoxy 
group, J2a being hydrogen, 

(4) J""® and are hydrogen, being halogen, 

(5) J4« is a dl-Ci^ alkylamino group, and being hydrogen, 

(6) and J^® are hydrogen, being a di-C^^ alkylamino group, or 

(7) and J^, whether identical or not, independently represent a C^^ alkyl group or a C,^ alkoxy group, J^a 
being a C^^ acybxy group or a hydroxyl group. 

In the above (1) to (7), the C^^ alkyl group includes methyl, ethyl, propyl, isopropyl; the halogen atom includes 
fluorine, chlorine, bromine ; the C^^ alkoxy group includes methoxy. ethoxy, propoxy; the di-C^^ alkylamino group 
includes N,N-dimethylamino, N,N-diethylamino; the Ct.3 acyloxy group includes formyloxy, acetoxy. 

More preferably for ring J, for example, there may be used optionally substituted benzene rings which are repre- 
sented by the above formula [J] or [J'j wherein: 

(a) J**®, J2® and are all fluorine, a methyl or methoxy group, 

(b) J"'« and J2a are both chbrine, fluorine, isopropyl or methoxy, J^a being hydrogen, 

(c) J^a and J^a are tjo^h chlorine, fluorine, methyl, ethyl, isopropyl or methoxy, J^a being hydrogen, 

(d) Jia is an isopropyl group. J2a being hydrogen, J3* being a methyl group, 

(e) J^a and J^* are hydrogen, J^a being chbrine, 

(f) J*a is an N.N-dimethylamino group, J^a and J®a being hydrogen, 

(g) and J®a are hydrogen, being an N.N-dimethylamino group, 

(h) and J®a are both methyl or isopropyl, being an acetoxy group, or 

(i) J4a and J^a are both methyl, isopropyl or t-butyl, JSa being a hydroxyl group. 

With respect to the above fomiulas, R*"* and R independently represent an optionally substituted hydrocarbon 
group; Ri*>, R2, R2a^ paa and R^a independently represent a hydrogen atom or an optionally substituted hydrocarbon 
group. Such hydrocarbon group includes an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyi group and an 
aryl group, preferably an alkyl group. 

The alkyl group is a straight-chain or branched one having 1 to 6 carbon atoms such as methi, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, etc., preferably a straight-chain or branched alkyl 
group having 1 to 4 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl. 

The alkenyl group is one having 2 to 6 carbon atoms such as ethenyl, propenyl, isopropenyl. butenyl, isobutenyl 
or sec-butenyl. preferably an alkenyl group having 2 to 4 carbon atoms such as ethenyl, propenyl or isopropenyl. 

The alkynyl group is one having 2 to 6 carbon atoms such as ethynyl, propynyl, isopropynyl, butynyl, isobutynyl 
or sec-butynyl. preferably an alkihyl group having 2 to 4 carbon atoms such as ethynyl. propynyl or isopropynyl. 

The cycloalkyi group is a C3-8 cycbalkyi group such as cyclopropyl, cyclobutyl, cycbpentyl or cyclohexyl, prefer- 
ably a C3.6 cycloalkyi group such as cyclopropyl or cyclobutyl. 

The aryl group is one having 6 to 14 carbon atoms such as phenyl, naphthyl, anthryl or phenanthryl, preferably an 
aryl group having 6 to 10 carbon atoms such as phenyl or naphthyl, more preferably phenyl. 

Examples of the substituent for the optionally substituted hydrocarbon group include (i) halogen, (il) cycloalkyi. (iii) 
aryl. (iv) amino which may have an alkyl, alkenyl, cycloalkyi or aryl group as a substituent, (v) hydroxyl, (vi) optionally 
habgenated alkoxy. (vii) acyl, (viii) acybxy. (ix) cyano, (x) optionally protected carboxyl, (xi) carbamoyl, (xii) mercapto, 
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(xiii) alkylthio, (xiv) sulfo, and (xv) alkylsulfonyl. 

The optionally substituted hydrocarbon group which may be substituted for may be substituted for by 1 to 4, pref- 
erably 1 or 2 of the above-mentioned substituents, whether identical or not. 

The halogen atom is exemplified by fluorine, chbrine, bromine and iodine, preferably fluorine and chbrine. The 
cycloalkyi group is exemplified by cycloalkyi groups such as cyclopropyl, cyclobutyl, cyclopentyl and cycbhexyl. 
The aryl group is exemplified by C6.10 aryl groups such as phenyl and naphthyl. With respect to the amino group which 
may have an alkyl. alkenyl, cycloalkyi or aryl group as a substituent, the alkyi group is exemplified by C^^ alkyi group 
such as methyl, ethyl, propyl and isopropyl; the alkenyl group is exemplified by C^^ alkenyl groups such as ethenyl, 
propenyl, isopropenyl and butenyl; the cycloalkyi group is exemplified by cycloalkyi groups such as cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl; the aryl group is exemplified by C^-io aryl group such as phenyl and naphthyl. 
Said amino group is preferably an amino group which may be substituted by a C^^ alkyl group, such as an amino, 
methylamino, ethylamino, dimethylamino or diethylamino group. The optionally halogenated alkoxy group Is exempli- 
fied by a C^^ alkoxy group such as methoxy, difluoromethoxy. trifluoromethoxy. ethoxy, 2,2,2-tr(fluoroethoxy, propoxy. 
isopropoxy, butoxy. 4,4,4-trrnuorobutaxy, Isobutoxy and sec-butoxy» or such an alkoxy group substituted for by 1 to 3 
halogen atoms (e.g., fluorine, chlorine). The acyt group is a C,^ acyl group such as formyl, acetyl, propionyl, butyryl 
or isobutyryl. The acyloxy group is a C,^ acyloxy group such as fomriyloxy, acetyloxy, propionyloxy, butyryloxy or 
isobutyryloxy. The protecting group for the optionally protected carboxyl group is exemplified by C^^ alkyl groups such 
as methyl, ethyl and t-butyl groups and Cy.^^ aralkyi group such as benzyl. The alkylthio group is a C^^ alkylthio group 
such as methylthio, ethylthto, propytthb, isopropytthio or butylthio. The alkylsulfonyl group is a Cf^ alkylsulfonyl group 
such as a methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl or butylsulfonyl group. 

Example preferable substituents for the hydrocarbon group which may be substituted for include (i) halogen, (ii) 
cycloalkyi, (iii) aryl, (Iv) amino which may have an alkyl, alkenyl, cyck)alkyl or aryl group as a substituent, (v) hydroxyl, 
(vl) opttonally halogenated alkoxy, (vii) acyl, (vili) acytoxy, (ix) cyano, (x) optionally protected carboxyl and (xi) car- 
bamoyl, with greater preference given to (a) cyctoalkyi, (b) Cq^^q aryl, (c) amino which may be substituted by a 
C-,^ alkyl group, and (d) carboxyl which may be substituted by a C^^ alkyl group. 

The definition of substituents as described in (i) to (x) and (a) to (d) is the same meaning as defined in the above 
hydrocartx>n group. 

Examples of preferable groups for R^^ R'"> and R in -OR include C^^ alkyl (e.g. methyl, ethyl, propyl, isopropyl. 
butyl, sec-butyl, tert-butyl) or 0^ cycloalkyi (e.g. cyclopropyl) which may be substituted by a (i) Ce.^o (^-9- Pl^^riyl). 
(ii) amino which may be substituted by one or two C^^ alkyl groups (e.g. amino, methylamino, dimethylamino), (Hi) 
hydroxyl, (iv) optionally protected carboxyl (e.g. C^^ alkoxy-cartx>nyl such as methoxycarbonyl, ethoxycarbonyl, t- 
butoxycarbonyl) or (v) C^^ cycloalkyi (e.g. cyclopropyl), preferably, methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, 
tert-butyl, cyclopropyl. cyclopropylmethyl, benzyl, 2,2-dimethylaminoethyl, 2,2-diethylaminoethyl, 2-hydroxyethyl, car- 
boxymethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl and t-butoxycarbonylmethyl. Hydrogen is also preferable 
for Rib 

Preferable groups for R2, R2a^ R3a R*« include hydrogen and C^^ alkyl (e.g. methyl, ethyl, propyl, Isopropyl), 
with greater preference given to hydrogen, methyl, ethyl, propyl and isopropyl. 

With respect to the above formulas, a represents 0. 1 or 2, with preference given to 1. 

In the above formulas, represents a single or double bond; T represents -CR**- (the symbols have the same 

definitions as above) or a nitrogen atom, provided that rs a single bond, or a carbon atom, provided that is 

a double bond. 

In the above formulas, either X or Y' represents -NR^a- (the symbols have the same definitions as above), -O- or 
-S-, the other representing -CO-, -CS- or -C(R2)R2a- (the symbols have the same definitions as above), or either X" or 
Y' represents -N=, the other representing =CR^ (the symbols have the same definitbns as above). -X'-Y'- is preferably 
exemplified by -NR1^ CO-, -NRi^-CHg-, -CO-NRi^-, -0-C0-. -CO-O- and -N=CR3a- (the symbols have the same def- 
initions as above), more preferably -N(CH3)-CO-, -N(C2H5)- CO-, -N(CH3)-CH2-. -N(C2H5)-CH2-, -CO-N(CH3)-. -CO- 
N(C2H5)-. -0-CO-, -C0-0-, -N=CH-. -N=:C(CH3)-. -N=C(OCH3). and -N=C(OC2H5)-. 

In the above formulas, either X" or Y* represents -NRi*»- (the symbols have the same definitfons as above). -O- or 
-S-, the other representing -CO-, -CS- or -C(R2)R2a- (the symbols have the same definitions as above), or either X" or 
Y" represents -N=, the other representing =CR^ (the symbols have the same definitions as above). -X"-Y'- is pref- 
erably exemplified by -NRi^-CO-. -NRi ^-CHg-. -CO-NR^ *>-, -0-C0-. -CO-O- and -N=CR3*- (the symbols have the same 
definitions as above), more preferably -NHCO-. -N(CH3)-CO-, -N(C2H5)-CC^, -N(CH3)-CH2-, -N(C2H5)-CH2-. -CONH-. 
-CO-N(CH3)-, -CO-N(C2H5)-, 0-CO-. -C0-0-, -N=CH-. -N=C(CH3)-, -N=C(OCH3)- and -N=C(OC2H5)-. 

With respect to the above formulas, two isomers exist with different relative configurations of positions 3 and 4 on 
the condensed ring, provided that is a single bond and Z is 
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.CR4a. 
I 

(R^^ has the same definitions as above), each of which isomers involves two isomers with different absolute configu- 
rations. Provided that is a single bond and Z is a nitrogen atom, there are two isomers with different absolute 

conftguratbns of position 3. The present invention includes these isomers and mixtures thereof. In this context, the 
position 3 of the condensed ring indicates the position of the carbon atom to which 



10 



-(CH2)a— CON— ^ 



15 is bound, the position 4 indicating the position of Z*. 

Preferable examples of (I) and (!') include also compounds of the formula: 



20 



2S 




(X) 



Dl-E2-G3-Ar' 



wherein rings A" and B' are an opt tonally substituted benzene ring; R^^ represents a hydrogen atom, a hydroxy I group, 
30 an optionally substituted hydrocarbon group, an optionally substituted alkoxy group or an optionally substituted amino 
group; Q represents an oxygen atom or a sulfur atom; 

represents a 0^.3 alkylene group which may be substituted by an 0x0 orthioxo group; 
provided that D"" is an unsubstituted C,.3 allcylene group, it may cooperate with Ric to form a 5- to 7-membered 
35 ring which may be substituted by an 0x0 or thioxo group; represents -NR^a- (RS* represents a hydrogen atom 

or an optionally substituted hydrocarbon group), -O- or -S-; 

R5 and R''«=, taken together, may form a 5- to 7-membered ring which may be substituted by an 0x0 or thioxo group; 
q3 represents a bond or a C1.3 alkylene group; 

Ar* represents an optionally substituted aryl group or an optionally substituted heterocyclic group; provided that, 
40 when -D^-E^- is -(CHgjp-CONH- (P is 0, 1 or 2), represents a 0^.3 alkylene group, or a salt thereof. 

And, the compound (X) can be produced by a process whnh comprises reacting a compound of the formula: 




55 wherein L represents a leaving group; D"" and R**^ do not bind together to form a 5- to 7- membered ring; the other 
symbols are the same meaning as defined hereinabove or salt thereof with a compound of the formula: 
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H-E^-G^-Ar' (XII) 

wherein all symbols are the same meanings as defined hereinabove or a salt thereof. 

Further the compound (X) can be produced by a process which comprises reacting a compound of the formula: 




(xm) 



wherein L' represents a leaving group; the other symbols are the same meaning as defined hereinabove or salt thereof, 
with a compound of the formula: 

L'-G^-Ar' (XIV) 

wherein all symboles are the same meaning as defined hereinatx>ve or a salt thereof. 
Preferable examples of the above symbols include the following: 

(1) rings A' and B' are a benzene ring which may be substituted by one to four substituents selected from the 
group consisting of halogen (e.g. fluorine, chlorine, bromine), optionally habgenated C^^ alky! (e.g. methyl, trif- 
luoromethyl, ethyl, propyl. Isopropyl), hydroxyl, optionally hatogenated C^^ alkoxy (e.g. methoxy, trifluoromethoxy, 
ethoxy, butoxy), optonally hatogenated C^^ alkylthio (e.g. mercapto, methylthio, trlfluoromethylthio. ethylthio). 
amino, mono- or di-C^^ alkylamino group (e.g. N.N-methylamino, N,N-ethylamino), carboxyl and C^^ alkoxy- 
cartxjnyl (e.g. methoxycarlx^nyl. ethoxycarbonyl). 

(2) ring A' is represented by the general formula: 



A5a 



Wherein A^. A^^and A®^, whether identical or not. independently represent a halogen atom (e.g. fluorine, chlorine, 
bromine), an optbnally halogenated C^^ alkyi group (e.g. methyl, trifluoromethyt, ethyl, propyl, isopropyl) or an 
optionally halogenated C^^ alkoxy group (e.g. methoxy, trifluoromethoxy. ethoxy, butoxy), 
(3) ring B' is represented by the general formula: 



or 



wherein B*^ B5*> and B®*>, whether identical or not, independently represent a halogen atom, an optionally halo- 
genated C^^ alkyI group (e.g. methyl, trifluoromethyl, ethyl, propyl, isopropyl) or an optionally halogenated C,^ 
alkoxy group (e.g. methoxy, trifluoromethoxy, ethoxy, butoxy), 
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(4) is a hydrogen atom or a C^^ alkyi group (e.g. methyl, ethyl, propyl) which may be substituted by one or 
two substituents selected from the group consisting of hydroxyl group. C^^ alkoxy group (e.g. methoxy, ethoxy), 
amino group, mono- or di-Ci^ alkylamino group (e.g. methylamino, ethylamino, dimethylamino, diethylamino), 
C^^ aikoxy-carbonyi group (e.g. methoxycarbonyl. ethoxycarbonyl), carboxyl group, carbamoyl group and phenyl 
group. 

(5) R1« is a hydrogen atom or a C^^ alkyI group (e.g. methyl, ethyl, propyl), 

(6) is a hydrogen atom or a C^^ alkyl group (e.g. methyl, ethyl, propyl) which may be substituted for by one 
or two substituents selected from the group consisting of hydroxyl, C^^ alkoxy (e.g. methoxy, ethoxy, propoxy). 
amino, mono- or di-C^^ alkylamino (e.g. methylamino, ethylamino, dimethylamino, diethylamino), C^^ alkoxy- 
carbonyl (e.g. methoxycarbonyl, ethoxycarbonyl), carboxyl, carbamoyl and phenyl, 

(7) R5a is a hydrogen atom or a C^^ alkyl group (e.g. methyl, ethyl, propyl), 

(8) the optionally substituted aryl group represented by Ar', is a C6..,o group (e.g. phenyl, naphthyl) which may 
have one to three substituents selected from the group consisting of an optionally halogenated C-i^ alkyl group 
(e.g. methyl, trifluoromethyl, ethyl, propyl, isopropyl), halogen (e.g. fluorine, chlorine, bromine), nitro, hydroxyl, 
optionally halogenated C^^ alkoxy (e.g. methoxy, trifluoromethoxy, ethoxy, butoxy). amino, mono- or di-C^^ 
alkylamino (e.g. methylamino. ethylamino, dimethylamino, diethylamino), C^^ aikoxy-carbonyi (e.g. methoxycar- 
bonyl, ethoxycarbonyl), carboxyl and carbamoyl, 

(9) the optionally substituted aryl group represented by Ar*. is a phenyl group which may have one to three sub- 
stituents selected from the group consisting of an optionally halogenated C^^ alkyl group (e.g. methyl, trifluorome- 
thyl, ethyl, propyl, isopropyl), halogen (e.g. fluorine, chlorine, bromine) and C^^ alkoxy (e.g. methoxy, ethoxy, 
propoxy), 

(10) the optionally substituted heterocyclic group represented by Ar*, is furyl, thienyl, pyrolyl, oxazolyl. isoxazolyl, 
imidazolyl. pyrazolyl, pyridyl, pyridazinyl, quinolyl, isoquinolyl, thiazolyl, thiadiazolyl orthiophenyl which may have 
one to three substituents selected from the group consisting of halogen (e.g. fluorine, chlorine, bromine), optionally 
halogenated, C^^ alkyl (e.g. methyl, trifluoromethyl, ethyl, propyl, isopropyl), C^^ cycloaikyi (e.g. cyclopropyl). 
hydroxyl, C^^ alkoxy (e.g. methoxy, ethoxy, propoxy), C^^ alkylthio (e.g. methylthio, ethylthio, propylthio), amino. 
mono-ordi-C^^ alkylamino (e.g. methylamino, ethylamino, dimethylamino, diethylamino), C^^ alkoxycarbonyl (e. 
g. methoxycarbonyl, ethoxycarbonyl) and carboxyl, 

(11 ) the heterocyclic group represented by Ar', is furyl, thienyl or pyridyl which may have one to three substituents 
selected from the group consisting of halogen (e.g. fluorine, chlorine, bromine), C^^ alkyl (e.g. methyl, ethyl, propyl) 
and alkoxy (e.g. methoxy, ethoxy. propoxy), 

(12) Q is an oxygen atom. 

(13) is -CO, -CS-, -CHg-, -CHaCHg-, -CH2CO- or -CHgCHgCO-, 

(14) Di is -CO- or -CH2CO-, 

(15) Di is -CH2- or -CH2CH2- 

(16) is -CO-or-CH2-, 

(17) E2 is -NR5«- (R5c is a hydrogen atom or a C^^ alkyl group (e.g. methyl, ethyl, propyl)), 

(18) E2 is -0-. 

(19) G3 is -CH2- or -CH2CH2-, 

(20) . ring A" is a benzene ring which may be substituted by two C^^ alkyl groups (e.g. methyl, ethyl, propyl); ring 
B is a benzene ring which may be substituted by a alkyl group (e.g. methyl, ethyl, propyl); R**^ is a C,^ alkyl 
group (e.g. methyl, ethyl, propyl), R^ is a hydrogen atom or a C^^ alkyi group (e.g. methyl, ethyl, propyl), D** is 
-CO-; is -NR^- (R^ represents a hydrogen atom or a C^^ alkyl group (e.g. methyl, ethyl, propyl)), is -CH2-; 
Ar' Is a phenyl group substituted by one to three optionally halogenated C-,^ alkyl groups (e.g. methyl, trifluorome- 
thyl, ethyl), 

(21 ) N-(3,5-bistrifluoromethyl)benzyl-1 ,2-dihydro-2-methyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinecarboxamide, 
N-(3,5-bistrlfluoromethyl)benzyl-1,2-dihydro-N,2-dimethyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 
or N-[3,5-bis(trifluoromethyl)benzyl]-1 ,2-dihydro-N,2,6,7-tetramethyl-1 -oxo-4-phenyl-3-isoquinolinecarboxamide, 

The terms of ring A' and B" are the same meaning as defined above in the ring A and B of (1) and (1'). 

Preferable substituents on ring A' and B* Include habgen (e.g. fluoro, chtoro, bromo, etc.), optionally halogenated 
C^^ alkyl (e.g. methyl, chloromethyl, drfluoromethyl, trtehloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluor- 
oethyl, propyl, 3,3,3-trifluropropyl, isopropyl, 24rifluoromethylethyl, butyl, 4,4,4-trifluorobutyl, Isobutyl, sec-butyl, tert- 
butyl), optionally halogenated C^^ alkoxy (e.g. methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trifluor- 
oethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy). optionally substituted C^^ alkylthio 
(e.g. methylthio, difluoromethytthio, trifluoromethylthio, ethylthio. propylthio, isopropylthio. buthylthio, 4,4,4-trifluor- 
obuthylthio), hydroxyl, amino, mono-or di-C^^ alkylamino (e.g. methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino), carboxyl and C,^ aikoxy-carbonyi (e.g. methoxycarbonyl, ethoxycarbonyl, propoxycartx>nyl). 
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More preferable substituents on ring A' and B' include hatogen (e.g. fluoro, chloro, bromo), optionally halogenated 

alkyi (e.g. methyl, chloromethyl, difluoronnethyl. trichloromethyl. trlfluoromethyl, ethyl, 2-brorTK)ethyl. 2.2,2-trrfluor- 
oethyl. propyl, 3,3,3-trifluoropropy isopropyl, 2-trifluoromethylethyl, buthyl, 4,4,4-trifluorobutyl, isobutyl, sec-butyl, tert- 
butyl), optionally halogenated C,^ alkoxy (e.g. methoxy. difluoromethoxy, trifluoromethoxy, ethoxy. 2.2.2-trlfluor- 
oethoxy, propoxy, isopropoxy. butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, etc.), hydroxy!, amino and mono- or 
di- alkylamino (e.g. methylamino, ethylamino, propylamino, dimethylamino, diethylamino). 

Specifically more preferable substltuents on ring A' and B' include hatogen (e.g. fluoro. chloro, bronno), optionally 
halogenated C,^ alkyI (e.g. methyl, chloromethyl, difluoromethyl, trichloromethyl, trlfluoromethyl. ethyl, 2-bromoethyl. 
2,2,2-trifluoroethyl, propyl, 3,3,3-trlfluoropropy isopropyl. 2-trifluorDmethylethyl. buthyl. 4.4.4-trifluorobutyl, isobutyl, 
sec-butyl, tent-butyO. optbnally hatogenated alkoxy (e.g. methoxy. difluoromethoxy, trifluoromethoxy, ethoxy. 
2,2,2-trifluoroethoxy, propoxy, isopropoxy. butoxy. 4.4.4-trifluorobutoxy. isobutoxy, sec-butoxy). 

The substituent(s) for rings A' and B' may be located at any position on the ring. When two or more substltuents 
are present, they may be kientical or not, the number of substituents being 1 to 4. preferably 1 to 3. more preferably 
1 or 2. Also, the adjacent carbons on ring A or B may bind with a group represented by -(CH^f (I represents an integer 
of from 3 to 5) to form a 5- to 7-membered ring. 

Referring to ring A', concrete examples of the moiety 



include groups of the formula: 




where A*«, and are the same or different and each means a halogen atom such as chtoro. fluoro). an optionally 
halogenated C^^ alky! group such as methyl, ethyl, isopropyl trlfluoromethyl, or an optionally hatogenated CX,^ alkoxy 
group such as methoxy. trifluoromethoxy, ethoxy. 

A-**, A5a and A^a, preferably are a C^^ alkyI group (e.g. methyl, ethyl). 

Referring to ring B", concrete examples of the moiety 




where B^^^ gsb^ geb gTb^ ^Bb g^d B9"> are the same or different and each means a halogen atom such as chloro. fluoro, 
an opttonally hatogenated CX,^ alkyI group such as methyl, trifluoromethyl, ethyl, or an optbnally halogenated C,^ 
alkoxy group such as methoxy trifluoromethoxy. ethoxy. 

Preferred examples of the ring B* are groups of the formula: 
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wherein B**>, and B^*» is tlie same meaning hereinbefore. 

B^b and B®*>, preferably are a C,^ allcyl group (e.g. methyl, ethyl), and a C,^ alkoxy group (e.g. methoxy, 
ethoxy). 

With respect to the above tonmuia, H^^ represents a hydrogen atom, hydroxyl group, an optionally substituted 
hydrocarbon group, an optionally substituted alkoxy group or an optionally substituted amino group. As the 'hydrocar- 
bon group" of "optionally substituted hydrocarbon group" represented by R"*^ is used, for example, a C^^ alkyi group, 
a ^3-6 cycloalkyi group or an C^q cycloalkyl-C^^ alkyI group. The C^^ alkyi group includes, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyi, pentyi, neopentyl, hexyl, preferably a C^^ alkyI group such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyt, tert-butyi. The cycloalkyi group includes, for example, 
cyclopropyl, cyclopentyl or cyclohexyl. The cycloa!kyl-Ci^ alkyI group includes, for example, cyclopropylmethyl, 
cyclopropylethyl. 

As the preferable substituent of the hydrocarbon group hereinabove is commonly used a C^^ aikyi group such as 
methyl, ethyl, propyl, isopropyl, butyl. 

The substituent of the hydrocarbon group is used one to five, preferably one to three, more preferable one or two 
substituent (s) selected from the group consisting of halogen (e.g. fluoro, chloro, bromo), nitro, cyano, hydroxy!, C-,^ 
alkoxy (e.g. methoxy, ethoxy. propoxy, butoxy, isopropoxy). C^^ alkylthio group (e.g. methylthio, ethylthk), propylthb, 
etc.), amino, mono- or di- C^^ alkylamino (e.g. methyiamino. ethylamino, propylamino, dimethylamino, diethylamino), 
cyclte amino (e.g., 5- to 9- membered cyclic amino which may contain 1 to 3 hetero-atoms such as oxygen and sulfur 
in addition to nitrogen as ring-constituent members, such as pyrrolidine, piperidino, morpholino), 0-^^ alkyl-carbon- 
ylamino (e.g. acetylamino, propionylamino, butyrylamino), Ci^alkylsulfonylamino (e.g. methylsulfonylamino. ethylsul- 
fonylamino), C^^ alkoxy-carbonyl (e.g. methoxycarbonyl, ethoxycarbonyl, propoxycartxjnyl), carboxyl, C^^ alkyl-car- 
bonyl (e.g. methylcarbonyl, ethylcarbonyl, propylcarbonyl), carbamoyl, ethylcarbamoyi), mono- or di-C^^ alkylcar- 
bamoyl (e.g. methylcarbamoyi, ethylcarbamoyi), C^^ alkylsutfonyl (e.g. methylsulfonyl. ethylsulfonyl, propylsulfonyl), 
and pheny which may be substituted by C1.3 alkoxy (e.g. methoxyphenyl, ethoxy phenyl). 

As the halogen atoms, among the above-mentioned substituents, fiuoro, chloro, bromo and iodo may be reckoned 
and chbro or fiuoro is pretended. 

Preferable examples of substituent of the hydrocarbon group include hydroxyl, C^^ alkoxy (e.g. methoxy, ethoxy, 
propoxy). amino, mono- or di- C^^ alkylamino (e.g. methyiamino, ethylamino, dimethylamino, diethylamino. etc.). C,^ 
alkoxy -carbonyl (e.g. methoxycarbonyl, ethoxycarbonyl. propoxycarbonyl), carboxyl. carbamoyl, phenyl, more prefer- 
ably cartxjxyl and carbamoyl. 

Preferable examples of R^*^ include a hydrogen atom and a alkyI group (e.g. methyl, ethyl, n-propyl, n-butyi), 
more preferably a C^^ alkyI group (e.g. methyl, ethyl, n-propyl). 

The "alkoxy group* of the 'optionally substituted alkoxy group" represented by is, for example. C-,^ alkoxy (e. 
g. methoxy, ethoxy, propoxy. isopropoxy, butoxy, t-butoxy). The substituent of the "alkoxy group" has the same meaning 
as defined in the substituent of "hydrocarbon group". 

The substituent of the 'optionally substituted amino group" represented by R"*^ includes (i) C^^ alky I (e.g. methyl, 
ethyl, propyl isopropyl), (ii) C^^ alkyl-carbonyl (e.g. acetyl, propyonyl, butyrll, (III) C^^ alkoxy-carbonyl (e.g. methoxy- 
carbonyl, ethoxycarbonyl, propoxycarbonyl), (iv) halogen (e,g. fluoro, chloro) and (v) phenyl which may be substituted 
by a C^^ alkyI group (e.g. methyl, ethyl, a C^^ alkoxy group (e.g. methoxy, ethoxy) or a halogen atom (e.g. fluoro, 
chloro) such as phenyl, 4-chlorophenyl. 3-chlorophenyl, 2-chlorophenyl, 4-methylphenyl, 3-methylphenyl, 2-methyl- 
phenyl, 4-methoxyphenyl, 3-methoxyphenyl, 2-methoxyphenyl. The optionally substituted amino group may be sub- 
stituted by one or two substituent(s). 

With respect to the above formula, Q represents an oxygen atom and a sulfur atom, preferably an oxygen atom. 

With respect to the above formula. D** represents a C^^ alkylene group which may be substituted by an 0x0 or 
thioxo group. 

The Ct.3 alkylene group includes, for example, -CH2-, -CHgCHg-, -CH2CH2CH2- and -CH(CH3)-CH2- and so on. 

Preferable examples of D"" include -CO-, -CS-, -CH2-, -CH2CH2-, -CH2CO-, -CHgCS-, -CH2CH2CO- and 
-CH2CH2CS-. more preferably -CO-, -CH2-, -CH2CH2- and -CH2CO-, specially -CO- and -CH2- are more preferable. 

Provided that is an unsubstituted C1.3 alkylene group, its carbon atoms may cooperate with R^^ to form a 5- to 
7-membered ring which may be substituted by an 0x0 or thioxo group. Specifically, the compound (X) is represented 
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wherein ring K* is a 5- to 7-membered ring which nnay be substituted by an oxo orthioxo group; h represents an integer 
IS from 3 to 5; the other symbois have the same definitions as above, or a salt thereof, preferably represented by the 
formula: 




wherein the symbols have the same definitions as above or below. 

30 With respect to the above formulas, represents -NR5«- (RS* represents a hydrogen atom or an optionally sub- 

stituted hydrocart>on group ), -O or -S-. The hydrocarbon group represented by R^a is preferably a C^^ alkyi group, 
s C3.6cyc)oalkyl group, aCs^cycloalkyl-CT^ alkyI group, more preferably a C1-4alkyl group (e.g. methyl, ethyl, propyl). 
The alky! group is exemplified by methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, tert-butyl. pentyl. ne- 
opentyl and hexyl, with preference given to C^^ alkyl groups such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 

35 sec-butyl and tert-butyl. The 0^ cycloalkyi group is exemplified by cyclopropyl. cyclopentyl and cyclohexyl. The C^^ 
cycloalkyl-Ci^ alkyl group is exemplified by cyclopropylmethyl and cyclopropylethyl. R?® is preferably a hydrogen atom 
or a alkyl grou (e.g., methyl, ethyl, propyl, isopropyl, butyl), with greater preference given to C^^ alkyl groups (e. 
g., methyl, ethyl, propyl, isopropyl). The substituent the alkyl group may have is exemplified by the same groups as 
the "substrtuents" for the 'optionally halogenated hydrocarbon group* represented by R^*'. Preferable substituents for 

^ the hydrocarbon group represented by R^^ are the same as specified for substituents for the hydrocarbon group rep- 
resented by Ric; C^,^ alkoxy (e.g.. methoxy, ethoxy). mono- or di-C^.g alkylamino (e.g.. dimetylamino), carbamoyl, 
carboxyl, are used commonly. The number of substituents is preferably 1 or 2. Preferable examples of are -NH- or 
-O. 

Also, RS« and R""® nnay bind together to form a 5- to 7-membered ring which may be substituted by an oxo or thioxo 
45 group. Specifically, the compound (X) is represented by the general fonmula: 



so 



£5 




a-B) 



wherein ring K' is a 5- to 7-membered ring which nnay be substituted by an oxo or thioxo group; i represents an integer 
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from 1 to 3, the total carbon number of and -(CH2}i- being 3 to 5; the other symbols have the same definitions as 
above or below. Preferably! it is represented by the formula: 




wherein and M independently represent -CH2- or -CO; the other symbols have the same definitions as above or 
below. 

In the above formulas, Ar* represents an aryl group which may have an optionally substituted substltuent or an 
optionally substituted heterocyclic group. The optionally substituted aryl group is the same meaning as defined in Ar. 

Preferable examples of substituents of the aryl group represented by Ar* include optionally halogenated C,^ alkyi 
(e.g., methyl, chloromethyl, difluoromethyl. trichloromethyl, trifluoromethyl. ethyl, 2-bromoethyl, 2.2.2-trifluoroethyl, pro- 
pyl, isopropyl, 3.3,3-trifluoropropyl), halogen (e.g., fluorine, chlorine, bromine), nitro, hydroxyl, optionally halogenated 

alkoxy (e.g.. methoxy. difluoromethoxy, trifluoromethoxy. ethoxy, 2,2,2-trifluoroethoxy), amino, mono- or dl-C-,^ 
alkylamino (e.g., methylamino, ethylamino, dimethylamino. diethylamino), C-,^ alkoxy-cartxjnyl (e.g., methoxycarbo- 
nyl, ethoxycarbonyl). carboxyl and carbamoyl, more preferably, optionally halogenated C^^ alkyI (e.g., methyl, chlo- 
romethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl). halogen (e.g., fluorine, chlorine, bro- 
mine) and C^^ alkoxy (e.g., methoxy, ethoxy, propoxy). 

The heterocyclic group represented by Ar', is exemplified by 5- to 9-membered, preferably 5- or 6-membered 
aromatic heterocyclic groups which may have one to four, preferably one or two hetero atoms such as nitrogen, oxygen 
and sulfur in addition to carbon atoms. 

Such aromatic heterocyclic group has the same meaning as defined in Ar 

Preferable example of the heterocyclic group represented by Ar* include 5- or 6-membered heterocyclic groups 
such as furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, imidazolyt, pyrazolyl, pyridyl, pyridazinyl, quinolyl, isoquinolyl, thi- 
azolyl, thiadiazoiyi and thiophenyl, with greater preference given to f uryt, thienyl, pyridyl. 

The substituent in the 'optionally substituted heterocyclic group,' represented by Ar', has the same meaning as 
defined in Ar. 

Preferable examples of substituent of the heterocyclic ring represented by Ar' include halogen (e.g., fluorine, chlo- 
rine, bromine), optbnalty halogenated C^^ alkyI (e.g., methyl, chloromethyl, difluoromethyl, trifluoromethyl, ethyl), O^^ 
cycloalkyi (e.g., cyclopropyl, cyctobutyl), hydroxyl, optbnaliy halogenated alkoxy (e.g., methoxy, difluoromethoxy, 
trifluoromethoxy, ethoxy), optionally halogenated alkylthio which may be halogenated (e.g., methylthio, ethylthio), 
amino, mono- ordi-C,^ alkylamino (e.g., methylamino, ethylamino, dimethylamino, diethylamino), CX,^alkoxy-carbonyl 
(e.g., methoxycarbonyl, ethoxycarbonyl) and cart>oxyl, with greater preference given to habgen (e.g., fluorine, chlo- 
rine), C^^ all^l (e.g., methyl, ethyl), cycloalkyi (e.g., cyclopropyl. cyclobutyl). hydroxyl, C^^ alkoxy (e.g.. methoxy, 
ethoxy) and carboxyl. 

Ar' is preferably a phenyl group which may have one to three substituents selected from the group consisting of 
halogen (e.g., fluorine, chbrine), optionally halogenated C^^ alkyI (e.g., methyl, difluoromethyl, trifluoromethyl, ethyl, 
2,2,2-trifluoroethyl, propyl, isopropyl) and optionally halogenated C,^ alkoxy (e.g., methoxy, difluoromethoxy, trifluor- 
omethoxy, ethoxy, 2.2,2-trifluoroethoxy, propoxy, isopropoxy). Also preferred are 5- or 6-membered heterocyclic groups 
(e.g., furyl, pyridyl, thienyl, thiazolyl, thiadiazoiyi) which have one to three hetero atoms(e.g., nitrogen atoms, oxygen 
atoms, sulfur atoms) in additbn to carbon atoms and which may be substituted by an optionally halogenated C^^ alkyl 
group (e.g., methyl, trifluoromethyl, ethyl), a C-,^ alkoxy group (e.g., methoxy, ethoxy, propoxy) or a 0^^ cycloalkyi 
group (e.g.. cyclopropyl). 

G3 represents a bond or a Ci.3 alkylene group. The Ci,3 alkylene group includes -CHg-, -CH2CH2-, -CH2CH2CH2- 
and -CH(CH3)CH2-. is preferably -CH2- or -CH2CH2-, -CH2- being commonly used. 

In the above formula, L represents a leaving group. This group is exemplified by hydroxyl, halogen (e.g., chlorine, 
bromine, iodine), substituted sutfonyloxy (e.g., methanesulfonytoxy and p-toluenesulfonyloxy), acyloxy (e.g.. acetoxy 
and benzoyloxy and an oxy group substituted by a heterocyclic group or an aryl group), (e.g., succtnimide, benzotria- 
zole, quinoline or 4-nitrophenyl). 

In the above formula, L' and L" represents a leaving group. This leaving group is exemplifled by habgen and a 
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substituted sulfonyfoxy group among the leaving groups exemplified for L above. 

When compound (I) and (!') of the present inventbn has a basic group such as an amino group or a substituted 
amino group, it may form a physiologically acceptable acid addition salt. Such salts include those with Inorganic acids 
(e.g., hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric acid) and those with organic acids (e.g.. acetic 
acid, formic acid, propionic acid, f umaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic 
acid, benzoic acid, methanesulfonic acid, benzenesulfonic acid). When compound (I) and (!') of the present invention 
has an acidic group such as -COOH. it may fonm a salt with an inorganic base (e.g.. alkali metals or alkaline earth 
metals such as sodium, potassium and magnesium, ammonia) or an organic base (e.g., tri-C^.a alkylamine such as 
triethylamine). 

Productbn methods for compound (I) and (!') or a salt thereof of the present inventbn are described betow. 

Compound (1) and (1') or a salt thereof of the present invention can. for example, be produced by the following 
methodsCDand® Specifically, compound (I) and (r) or a salt thereof is produced by0reacting a heterocyclic compound 
or a salt thereof having a leaving group L, represented by general formula (II) and a compound or a salt thereof rep- 
resented by formula (III), or by(§)reacting a hetesocyclic compound or a salt thereof represented by general formula 
(IV) and a compound or a salt thereof represented by formula (V). 

MethodsG)and®are hereinafter described in detail. 

MethodQ) 

This method generally affords two options: i) acylatbn, conducted when the L-linked methylene group in D is 
substituted by an oxo or thioxo group, and ii) alkylatK>n. conducted when the L-linked methylene group in D is unsub- 
stituted. 

i) Acvlation : When the leaving group L of compound (II) is a hydroxyl group, it is preferable to use an appropriate 
condensing agent or to convert the leaving hydroxyl group to another leaving group as appropriate (e.g., an acyloxy 
group as described above, or an oxy group substituted by a heterocyclic group or aryl group) and then react it with 
compound (III) or a salt thereof. Such condensing agents include dicyclohexytearbodiimkje (DCC), diethyl cyano- 
phosphate (DEPC) and diphenylphosphorylazkJe (DPPA). When these condensing agents are used, the reactk)n 
is preferably carried out in a solvent (e.g.. ethers, esters, hydrocarbons, amides, sulfoxides) such as tetrahydro- 
furan, dioxane, dimethoxyethane, ethyl acetate, benzene, toluene, N.N-dimethylformamlde and dimethylsulfoxide. 
This reactbn may be accelerated in the presence of a base, and is carried out at -10 to 100^C, preferably 0 to 
60'C. Reaction time is normally 5 minutes to 96 hours, preferably 0.5 to 72 hours. The amount of compound (III) 
or a salt thereof or condensing agent used is 1 to 5 mol equivalents, preferably 1 to 3 mol equivalents per mol of 
compound (II) or a salt thereof. Examples of bases which can be used include alkylamines such as triethylamine 
and cyclic amines such as N-methylmorpholine and pyridine, their amount being 1 to 5 mol equivalents, preferably 
1 to 3 mol equivalents per mol of compound (II) or a salt thereof. 

Compound (II) as a reactive derivative is preferably an acid halide (e.g.. chbride, bromide), acid anhydrkle, 
mixed acid anhydride (e.g., anhydride with methylcarfoonic acid, anhydride with ethylcarbonic acid, anhydride with 
isobutylcarbonb acid), active ester (e.g., ester with hydroxysuccinimide. ester with 1-hydroxybenzotriazole, ester 
with N-hydroxy-5-norbomane-2,3-dicarboxymide, ester with p-nitrophenol, ester with 8-oxyquinoline), with prefer- 
ence given to ackJ halides. The reaction of compound (III) or a salt thereof and compound (II) is normally carried 
out in a solvent (e.g., halogenated hydrocartxjns ethers, esters, hydrocar1x)ns, amides such as chloroform, dichlo- 
romethane, ethyl ether, tetrahydrofuran, dioxane, dimethoxyethane, ethyl acetate, benzene, toluene, pyridine, and 
N,N-dimethylformamide). This reaction may be accelerated in the presence of a base. Reaction temperature is 
normally -10 to 120''C, preferably 0 to 100'C. Reaction time is normally 5 minutes to 48 hours, preferably 0.5 to 
24 hours. The amounts of compound (III) used is 1 to 5 mol equivalents, preferably 1 to 3 mol equivalents per mol 
of compound (II) or a saft thereof. Examples of bases which can be used include all^lamines such as triethylamine, 
cyclic amines sucli as N-methyl-morpholine and pyridine, aromatic amines such as N.N-dlmethylanlline and N,N- 
diethylaniline, alkali metal carbonates such as sodium carbonate and potassium carbonate and alkali metal hy- 
drogen carbonates such as sodium hydrogen carbonate and potassium hydrogen cartx>nate, their amount being 
1 to 5 mol equivalents, preferably 1 to 3 mol equivalents per rrto\ of compound (III) or a salt thereof. Also, when a 
water-immiscible solvent is used for the reaction, the reaction system may consist of two phases including water. 

ii) Alkvlation : In the reaction with compound (III), the leaving group L of compound (II) is preferably one o1 the 
atx>ve-mentioned halogen atonns or substituted sulfonyloxy groups. 

Although compound (III) may be used as such in a free form, it may be converted to a salt such as with an alkali 
metal such as lithium, sodium or potassium before being used in the reactton. The amount of compound (III) or a salt 
thereof reacted is 1 to 10 mol equivalents, preferably 1 to 5 mol equivalents per mol of compound (II). This reactkx) is 
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normally carried out in a solvent. Preferable solvents Include halogenated hydrocarbons such as dichloromethane and 
chloroform, nitriles such as acetonitrile. ethers such as dimethoxyethane and tetrahydrofuran. and dimethylformamide, 
dimethylsulfoxide and hexamethylphosphoramide. Addition of a base promotes the reaction. Bases preferred for this 
purpose include sodium hydrogen carbonate, potassium hydrogen carbonate, sodium carbonate, potassium carbonate, 

5 sodium hydride, potassium hydride, sodium amide, sodium methoxide. triethylamine, diisopropylethylamine and pyri- 
dine. Also, in this reaction, compound (III) may be converted to one of the above-mentioned alkali metal salts, alkaline 
earth metal salts etc. and then reacted with compound (II), in place of using a base. When E of compound (III) is -NR^-. 
compound (III) itself may be used as a base, in place of using one of the above bases. \^rying depending on types 
compounds (II) and (III) and solvent and other reaction conditions, the amount of base used is normally 1 to 10 mol 

10 equivalents, preferably 1 to 5 mol equivalents per mol of compound (111). Reaction temperature is -50 to 200*0, pref- 
erably -20 to 150*0. Varying depending on type of compound (III) or a salt thereof, reaction temperature and other 
factors, reaction time is 1 to 72 hours, preferably 1 to 24 hours. 

Method® 

IS 

This method is carried out in the same manner as the alkylation described in term ii). msthodQ Specifically, the 
same procedures as those of the method described in term ii) is followed, using compound (V) in place of compound 
(11) and using compound (IV) or a salt thereof in place of compound (III) or a salt thereof. 

Of the compounds represented by formula (I), a compound or a salt thereof represented by the general formula (1^): 

20 



2S 




30 

wherein either of X« and Y« is -NR'^^- (Ri^ had the same definition as above) or -0-, the other representing -CO-; the 
oher symbols have the same definitions as above, can be produced by subjecting to reduction a compound or a salt 
thereof represented by formula (1^): 

3S 



40 




wherein the symbols have the same definitions as above. 

^ This reaction, wherein an amide compound represented by genera! formula (1^) is reduced to convert its double 

bond to a single bond, is carried out by various methods. For example, it is preferable to use a method wherein the 
starting material is reduced in the presence of a metal catalyst for catalytic reduction. Examples of the catalysts for 
this catalytic reduction method include platinum catalysts such as platinum black, platinum oxkie and platinum carbon, 
palladium catalysts such as palladium black, palladium oxide, palladium barium sulfate and palladium carbon, and 

so nickel catalysts such as reduced nickel, oxidized nickel, Raney nickel and Urushibara nickel. This reaction is normally 
carried out in a solvent. An organic acid such as formic acid, acetk: acid or propionic acid is used as the solvent, or an 
alcohol such as methanol, ethanol, propanol or isopropanol, an ether such as tetrahydrofuran or dioxane, or an ester 
such as ethyl acetate, is used as the solvent in the presence of the above organic acid or an inorganic acid such as 
phosphoric acid, sulfuric acid or hydrochloric acid. Reaction temperature is normally 0 to 200**C, preferably 20 to 1 1 0°C. 

ss Reaction time is normally 0.5 to 48 hours, preferably 1 to 16 hours. Although the reaction Is normally carried out under 
nomnal pressure, it may be earned out under increased pressure (3 to 10 atm) as necessary. Varying depending on 
catalyst type, the amount of catalyst used is normally 0.1 to 10% (w/w). relative to compound (1^). 

Of the compounds represented by formula (I), a compound represented by the general formula (P): 
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I 




Wherein the symbols have the same definitions as above or a salt thereof can be produced by reacting a compound 
represented by general formula (1^: 




wherein the symbols have the same definitions as above, or a salt thereof with an alkylating agent represented by the 
formula R^-L (R^ has the same definitbn as above; L represents a leaving group) to produce a compound represented 
by general formula (1^): 




(le) 



wherein the symbols have the same definitions as above or a salt thereof, which is then subjecting to a reducing reaction. 

40 This reaction, wherein a quinolineamide compound represented by general formula (l<*) is reacted with an alkylating 

agent represented by R^-L to a quaternary salt (l«). which is then reduced to produce a compound represented by 
general formula (I Examples of the alkylating agent Pi^-L used to convert formula (\^) to (I®) include alkane halides 
(e.g., chloride, bromkie, iodide), sulfates and sulfonates (e.g.. methanesulfonate. p-toluenesulfonate, benzenesul- 
fonate), with preference given to alkyi halides. The amount of alkylating agent used is 1 to 100 mol equivalents, pref- 

45 erably 1 to 30 mol equivalents per mol of compound (1^). This reaction is normally carried out in a solvent. Examples 
of the solvent include alcohols such as methanol, ethanol, propanol and isopropanol, ethers such as tetrahydrof uran 
and dtoxane. esters such as ethyl acetate, and halogenated hydrocart)ons such as dichloromethane and 1 ,2-dichto- 
roethane. The alkylating agent itself may be used as the solvent. Reaction temperature is normally 10 to 200°C, pref- 
erably 20 to 110'*C. Reacton time is normally 0.5 to 24 hours, preferably 1 to 16 hours. 

so The thus-obtained quaternary salt (F) is normally reduced to (P) in an inert solvent in the presence of a metal 

hydride. Examples of metal hydrides which can be used for this purpose include sodium borohydrkJe, lithium borohy- 
dride, zinc borohydride. sodium cyanoborohydride and lithium cyanoborohydrkie. with preference given to sodium 
borohydride. Reaction solvents which can be used include lower alcohols such as methanol and ethanol, ethers such 
as dioxane and tetrahydrof uran and hydrocarbons such as benzene and toluene. These solvents may be used singly 

ss or in combination. Reactbn temperature is normally -1 00 to 40"C. preferably -80 to 25°C. Reaction time is normally 5 
minutes to 10 hours, preferably 10 minutes to 5 hours. The amount of reducing agent used is normally 1 to 2 mol 
equivalents per mol of compound (M). 

Also, of the compounds represented by formula (I) and (1'), a compound represented by the general formula: 
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5 




a-c) 



10 wherein D' represents a 0^3 alkylene group; the other symbols have the same definitions as above or a salt thereof, 
can also be produced by a reaction of a compound represented by the general formula: 



IS 




A II ] 

^ D'-NHR5 



(XV) 



20 



wherein the symbols have the same definitions as above or a salt thereof, and a compound represented by the general 
formula: 



2S 



Ar-G'-CHO 



(XVI) 



wherein G' represents a bond or a C,.2 alkylene group; the other symbols have the same definitions as above, in the 
presence of a reducing agent. This reaction is carried out by various methods; for example, the reducing reaction 
30 described by R.R Borch et al. in the Journal of American Chemical Society, Vol. 93, pp. 2897-2904 (published 1971) 
or a method based thereon is preferably used. Also, a compound of general formula (I) and (!') wherein D is a 0^.3 
alkylene group and E Is -NH- can be reacted with a carbonyl compound represented by the general formula: 



35 




40 wherein R^p and R^s, whether identical or not, independently represent hydrogen or an opttonally substituted hydro- 
carbon group, in the presence of a reducing agent, for example, the above-mentioned method of Borch et al. or a 
method based thereon, to yield a compound or a salt thereof represented by the general formula: 



4S 



so 




a-D) 



wherein R^ represents an optionally substituted hydrocarbon group; the other symbols have the same definittons as 
above. 

ss A compound of general formula (l-B), one of the desired compounds described above, whteh has a tricyclic struc- 

ture, can, for example, be produced by the following methods a) and b). 
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Method a) 

A compound represented by the general fomriuta: 



10 



IS 



20 



2S 



30 



35 




{CH2)j -CO2H 



CH2 



yNH-GS-Ar 



a-E) 



wherein j represents an integer from 0 to 2; the other symbols have the same definitions as above or a salt thereof or 
a reactive derivative thereof derivatized at the carboxyl group thereof (included in the desired compound of the present 
invention and produced by the above Method© or® is cyclized by intramolecular amidation to yield a compound 
represented by the general formula: 




a-B-1) 



G-Ar 



wherein the symbols have the same definitions as above or a salt thereof. 
Method b) 



A compound represented by the general fomnula: 



40 



4S 




(CH2>k -L- 



D»-NH-G-Ar 



a-F) 



$0 



wherein D' represents -CH2- or -CO; L" represents a leaving group; k represents an integer from 1 to 3; the other 
symbols have the same definitions as above (included in the desired compound ot the present invention and produced 
by the above method Q) or (2) or a salt thereof, is cyclized by intramolecular alkylation to yield a compound or salt 
thereof represented by the general formula: 



55 
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0 




(I.B-2) 



wherein the symbols have the same definitions as above or a salt thereof. 

The above Method a), based on amide bond forming reaction, is carried out by various procedures. For example, 

the same procedures as described in methodG)i) nnay be used . Method b), based on aikytation, is carried out by the 
75 same procedures as described in methodOit) or method ©may be used. 

It is also possible to produce a compound of formula (t) wherein E is -NR^- (the symbols have the same definitions 

as above) by alkylating a compound of formula (I) and ({') wherein E Is -NH- with an alkylating agent represented by 

the formula R^-L' (R^ represents an optionally substituted alkyi group; L' represents a leaving group) by the same 

method as described in methodQ>ii). 
^ (iii) Of the compounds represented by the formula (I), a quinoiine or an isoquinoline compound represented by the 

general formula: 



2S 



30 




wherein -X*>-Y'»- represents -N=CR3- or -CR3=N- (R3 represents the same meaning as defined above), E' represents 
-NR^f-(R^' represents an optionally substituted hydrocarbon group), O- or -S(0)n'(n is 0,1 or 2) and the other symbols 
are the same meaning as defined above, can be produced from a quinolone or an isoquinolone compound represented 
3S by the general formula: 



40 




wherein -Xc-Y«- represents -NH-CO- or -CO-NH-, the other symbols are the same meaning as defined above. This 
reaction is first conducted, preferably, by converting the amide moiety of (19) into the Imino halide group, yielding the 
compound (l^ where is a halogen atom (e.g. C€, Br). The reagent used in the reaction is, for example, phosphorous 
halides such as phosphorous oxychioride, phosphorous pentachlortde, and thionyl halides such as thionyl chbride, 

so thionyl bromide, etc.. The amount of the reagent is 1 to 100 mol equivalents relative to the compound (I9). The reactbn 
is generally carried out in an inert solvent (e.g., ethers such as tetrahydrofurane, dbxane, hydrocarbons such as ben- 
zene, toluene, xylene), and the reagent itself may be used as the solvent. The reaction temperature is generally 20"C 
to 200" C and preferably 50*C to ISO'^C. The reaction time, which depends on the species of starting compound, 
reagent, solvent and temperature, is generally 30 minutes to 1 2 hours. The imino halide thus obtained can be converted 

55 to the compounds having various R^-substituent, i.e., a hydrogen atom, an optionally substituted hydrocarbon group, 
an optionally substituted amino group, a substituted hydroxyl group, or a mercapto group substituted by an optionally 
substituted hydrocarbon group. The compound (I*) where R^ is a hydrogen atom can be prepared from (l':R^C€, Br) 
by using catalytic reduction. The reduction can be carried out by a method similar to that used in the conversbn of (1^) 
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to (I®). The compound (I') where is an optionally substituted amino group can be prepared from (K;R3 = C€) by 
reacting an optionalty substituted amine under conditions similar to those used in the reaction of (Xi) and (XII) (Method 
1 -ii). Similarly, the compound (I*) where is an optionally substituted hydrocarbon group, a substituted hydroxyl group 
or a mercapto group substituted by an optionally substituted hydrocarbon group can be prepared from (l';R^ = C€) by 

5 reacting a Grignard reagent (e.g.. MeMgBr. EtMgBr). an alkaline metal (e.g., lithium, sodium, pottasium) salt of alchol 
(e.g.. methanol, ethanol) or an alkaline metal (e.g.. lithium, sodium, pottasium) salt of thk>l (e.g.. methanethbt, 
ethanethiol), respectively, under conditions similar to (Method Vii). 

Of compound (I) and (1') of the present invention, a compound wherein X or Y is a -CS- group and/or D contains 
a thioxo group can be produced by reacting a compound wherein X or Y is a -CO group and/or D contains an oxo 

10 group with an appropriate sulfur containing reagents. Examples of such reagents include phosphorus pentasulfide and 
Lowesson's reagent This reaction is nonnally carried out in a solvent such as dichloromethane, chloroform, dioxane, 
tetrahydrof uran, benzene or toluene under water-free conditions. The amount of sulfide used is not less than 1 mol 
equivalent, preferably 2 to 5 mol equivalents, reaction temperature being between 20^C and 120"C. Varying depending 
on kind of starting material or sulfide, reaction temperature etc.. reaction time is normally 1 to 6 hours. 

IS When compound (I) and (1') or a salt thereof produced by the above methods contains a lower (C,^) alkoxy group 

on ring A (wherein is a double bond), ring B or the benzene ring in the group represented by Ar, it may be converted 

to a hydroxyl group as necessary by reactbn wrth, for example, boron tribromide. This reactbn is nomr«lly carried out 
in a solvent (e.g., hatogenated hydrocarbons such as dichloromethane, chloroform, carbon tetrachloride, benzene and 
toluene, and hydrocarbons) at about -20 to 8Cy*C, preferably about 0 to 30*C. The amount of boron tribromide used is 

20 about 1 to 10 mol equivalents, preferably about 1 to 5 mol equivalents per mol of bwer alkoxy group. Reaction time is 
normally 15 minutes to 24 hours, preferably 30 minutes to 12 hours. Also, when compound (I) and (1') or a salt thereof 
produced by the above methods contains a hydroxyl group on ring A, ring B or the benzene ring in the group represented 
by Ar, it may be converted to an alkoxy or acyloxy group by alkylation or acylation as necessary This alkylation is 
carried out by a reaction with an alkylating agent such as a halide (e.g., chloride, bromide, iodide) of an alkane which 

2S may have a substituent or a sulfate ester or sulfonate ester (e.g., methanesulfonate, p-toluenesutfonate, benzenesul- 
fon-ate) in a solvent (e.g.. alcohols such as methanol, ethanol and propanol, ethers such as dimethoxyethane. dioxane 
and tetrahydrof uran, ketones such as acetone and amides such as N,N<iimethylformamide) in the presence of a base 
(e.g., organic bases such as trimethylamine, triethylamine. N-methylmorpholine. pyridine, picoline and N,N*dimethyl- 
aniline. and inorgank: bases such as potassium carbonate, sodium carbonate, potassium hydroxide and sodium hy- 

30 droxide). Reaction temperature Is normally -1 0 to 1 0O^C, preferably 0 to BO'C. The amount of these alkylating agents 
used is 1 to 5 mol equivalents, preferably 1 to 3 mol equivalents per mol of starting material phenolic derivative. Reaction 
time is normally 15 minutes to 24 hours, preferably 30 minutes to 12 hours. 

Acylation is carried out by using the appropriate cartx)xylk; acid or a reactive derivative thereof. Although varying 
depending on type of acylating agent and type of starting material phenolic derivative, this reaction is normally carried 

3S out in a solvent (e.g., hydrocart>ons, ethers, esters, hatogenated hydrocarbons, amides, aromatic amines such as 
benzene, toluene, ethyl ether, ethyl acetate, chbroform. dbhioromethane, dbxane. tetrahydrof uran, N.N-dimethylfor- 
mamide and pyridine); appropriate bases (e.g., hydrogen cart)onates such as sodium hydrogen carbonate and potas- 
sium hydrogen car1x>nate. carbonates such as sodium carbonate and potassium carbonate, acetates such as sodium 
acetate, tertiary amines such as triethylamine, aromatic amines such as pyridine) may be added to accelerate the 

40 reactton. Such reactive derivatives of carboxylic acid include acid anhydrides, mixed acid anhydrides and acid halides 
(e.g., chloride, bromide). The amount of these acylating agents used is 1 to 5 mol equivalents, preferably 1 to 3 mol 
equivalents per mol of starting material phenolb derivative. Reaction temperature is normally 0 to 150*C, preferably 
10 to lOO'^C. Reactton time is normally 15 minutes to 12 hours, preferably 30 minutes to 6 hours. 

Also, known amide compounds of formula (I) and (1') can be synthesized by, for example. (1 ) the method described 

^ in the Indian Journal of Chemistry, Section B, 26B, Vol. 8, pp. 744-747 (published 1 987). (2) the method described in 
the Chemical Abstract. Vol. 107. 175835f, (3) the method described in the Chemical Abstract. \A)I. 114, 42492q. (4) 
the method described in the Chemical Abstract, Vol 107. 115463y, (5) the method described in the Chemical Abstract, 
Vol. 93, 220536q. a method based thereof, or by the above-described productton method for the compounds repre- 
sented by formula (I) and (I') or methods based thereon. 

so When compound (I) and (!') is obtained in a free form by one of the above methods, it may be prepared as a salt 

with an inorganic acid (e.g., hydrochloric acid, sulfuric acid, hydrobromto acid), an organic acid (e.g., methanesulfonic 
acid, benzenesutfonic acid, toluenesulfonic acid, oxalic acid, fumaric acid, maleic acid, tartaric acid), an inorganic base 
(e.g., alkali metals such as sodium and potassium, alkaline earth metals such as cabium and rr^gnesium, aluminum 
or ammonium), or an organb base (e.g., trimethylamine, triethylamine. pyrbine. picoline. ethanotamtne. dieth- 

ss anolamine, triethanolamine, dbycbhexylamine or N.N*-dibenzylethylenediamine). When compound (1) is obtained in 
the form of a salt, it can be converted to the free form or another salt, in accordance with a conventbnal method. 

The thus-obtained desired compound (1) and (f) or salt thereof can be purified and separated by a known means 
of separation and purification (e.g., concentratbn, solvent extraction, column chromatography or recrystallization). 
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Starting material (VII), or a salt thereof, used to produce the inventive compound (I) and (!') or a salt thereof can 
industrially advantageously produced by» for example, the following methods 1 ) to 3) or methods t^sed thereon. 

1 ) Compounds represented by the general formulas: 

5 




(vn-4) • (vn-5) 

3S Wherein the symbols have the same definitions as above, or esters thereof can be synthesized by methods (or 

methods based thereon) such as those described in European Patent Publication No. 421456 (published April 11 , 
1991), European Patent Publication No. 354994 (published February 21, 1990). European Patent Publication No. 
481383 (published April 22, 1992), PCI International Patent Publication No. W09112249 (published August 22. 
1991), and Boiietino Chimico Famnaceutico. vol.125 pp.437-440 (published 1986, describe dy N.A. Santagatl et 

40 al.). 

The compound (VI)-3) can also be produced via an amide compound of (VII-3). An amide compound of (VII- 
3) is produced by the method described by K. Unverferth et al. in Archiv der Pharmazie. VDl.324,pp.809-814 (pub- 
lished 1991) or a method based thereon. This amide compound may be reacted under, for example, diazotizing 
conditions (e.g., reacted with sodium nitrite at 0 to 50°C in an acidic solvent such as acetic acid or hydrochloric 
45 acid) to yield compound (VII-3). 

2) Compounds represented by the general formulas: 
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5 



70 



75 



20 



25 




• (vn-io) 

wherein the symbols have the same definitions as above, can be synthesized by, for example, the following meth- 
30 ods 2-A} and 2-B) or methods based thereon. 

Method 2-A) 

The carboxyl group of (VII-1 ) to (VII-5) is treated with diazomethane to add one carbon atom to the carboxyl group 
3S' by a reaction generally known as the Amdt-Eistert reaction (F. Amdt et al.: Chemische Berichte, Vol. 68, page 200 
(published 1935)) to yield (VII-6) to (VII-10), respectively. For example, a method is known wherein a compound of 
formula (VII-5) whose ring A is not substituted for and whose ring B is not substituted for or has substituent methyl for 
R3 in the above fomnula is converted to a corresponding compound of fomiula (11-10) having a substituent (I.N. Chat- 
terjeaetal.: Liebigs Ann. Chem.. 1974 . page 1126); by this method or a method based thereon, (VH-6) to (VII-10) can 
40 be produced. In this method, the desired compound may be isolated as a cartxjxylic acid ester (methyl ester, ethyl 
ester), which ester is then converted to a carboxylic acid by hydrolysis. This hydrolyzing reaction is normally carried 
out in a solvent (e.g., alcohols such as methanol, ethanol and propanol, organic acids such as acetic acid) in the 
presence of an aqueous solution of a mineral ackd (e.g.. hydrochloric acid, hydrobromk^ acid, sulfuric acid) or a metal 
hydroxide (e.g., sodium hydroxide, potassium hydroxide) at a treatment temperature of 15 to ISO'^C. 

45 

Method 2-8) 

One carbon atom is also added to the carboxyl group of (VII-1 ) to (Vll-5) by the following method: 

so 

(8>-C02H— (8)-CH20H^ ®-CH2-L— ©-CHaCN— ®-CH2C02H 

(vn-D-rvn-i) (vn-6)-(vn.io) 

55 

wherein H represents the heterocyclic moiety of (VII-1) to (VII-10); L represents a leaving group. In this method, the 
cartx)xyl group is first reduced to yield an akx>hol. This reduction is carried out by converting the cart>oxyl group to a 
reactive derivative thereof (acid halide. mixed acid anhydride, active ester, ester etc.) and then treated at a reaction 
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temperature of 0 to 1 0O^C in a solvent (ether such as tetrahydrofuran or dimethoxyethane) in the presence of a reducing 
agent (sodium borohydride, lithium aluminum hydride). The hydroxy) group of the thus-obtained alcohol is converted 
to a leaving group (OH -» -L). The leaving group L is preferably a halogen (chlorine, bromine, iodine etc.). a C^^ 
alkanesulfonyloxy group (e.g., methanesulfonyloxy, ethanesulfonyloxy) or a Cq.^q arylsulfonyloxy group (e.g., benze- 

s nesulfonyloxy, p-toluenesulfonyloxy ). This converting reaction is normally carried out by a treatment with, tor example, 
thionyl chloride, thlonyl bromide, methanesufonyl chloride or benzenesulfonyl chbride in a solvent (e.g.. benzene, 
toluene, dichbromethane, 1 ,2-dichloroethane, chloroform, tetrahydrofuran, ethyl acetate) at a treatment temperature 
of 0 to 100*'C. The leaving group of the compound is then converted to a nitrile group (-L -ON). This reaction is 
normally carried out by a treatment with, for a cyanogen compound such as sodium cyanide, potassium cyanide or 

10 copper cyanide in a solvent (e.g., dimethylsulfoxide, dimethylformamide, acetone) at a treatment temperature of 0 to 
lOO'C. The resulting nitrile compound is hydrolyzed to carboxyiic acids (VII-6) to (VII-10). This hydrolyzing reaction is 
normally carried out in a solvent (alcohol such as methanol, ethanol or propanol, or acetic acid) in the presence of an 
aqueous solution of a mineral acid (e.g., hydrochloric acid, hydrobromic acid, sulfuric acid) or a metal hydroxide (e.g., 
sodium hydroxide, potassium hydroxide) at a treatment temperature of about 15 to ISO'^C. Compounds (VII-6) and 

IS (Vll>7) can also be produced by the method described by H. Kohl et al. in the Journal of Pharmaceutical Sciences, Vol 
62, page 2028 (published 1 973) or a method based thereon. 

3) Compounds represented by the general formulas: 

20 



25 




30 

(vn-11 ) . (vn.i2) . 

35 



40 




(vn-13 ) . (vn-u) 

wherein the symbols have the same definitions as above, can be produced from the above compounds (VIM), 
so (VI 1-3). (Vlt-4), (VII-5) or esters thereof, respectively, by reducing the double bond at the positions 3 and 4 to single 
bond. This method can, for example, be carried out by the above-described method used to convert (I&) to (1^) or 
a method based thereon. When an ester is used as the starting material, esters of (VI 1-11 ) to (VI 1-1 4) are produced, 
which may be hydrolyzed as described in Method 2-A) to carboxyiic acids. Compound (VII-11 ) or an ester thereof 
can also be produced using a reducing agent such as lithium aluminum hydride. This reaction is normally carried 
S5 out in a solvent (ethers such as tetrahydrofuran, dioxane and dimethoxyethane) at a temperature of 0 to ^O0^C. 

4) A compound represented by the general formula: 
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(vn-is) 



wherein the symbols have the same definitions as above, can be produced from, for example, compound (V1I-2A) 
by the following method: 




wherein R' represents a lower alkyi group (e.g. methyl, ethyl), the other symbols having the same definitions as 
above. 

In this method, (VII-2A) is first reduced, at the positions 1 and 4, to a 1 ,4-dihydro derivative. This reducing reaction 
is carried out using a reducing agent such as sodium borohydride or sodium cyanoborohydride. The reactbn is normally 
carried out in a solvent (alcohols such as methanol, ethanol and propanol, ethers such as tetrahydrof uran, dioxane 
and dimethoxyethane) at a temperature of 15 to lOO^C. The position 1 of this 1 ,4-dihydro derivative is then alkylated 
by a reaction with an alkylating agent represented by the general formula R-L (the symbols have the same definitions 
as above). The alkylating reaction is normally carried out in a solvent (ethers such as tetrahydrofuran, dioxane and 
dioxane, amides such as dimethytformamide), preferably in the presence of a base (e.g., sodium hydride, potassium 
hydride, sodium methylate, sodium ethylate, sodium amide, potassium t-butoxide). The reactbn is normally carried 
out at a temperature of -lOto 100**C. The thus-obtained Valkyl-1 ,4-dihydro derivative is reduced to a 1 .2,3,4-tetrahydro 
derivative (VII-15A). This reducing reaction is carried out using a reducing agent such as sodium cyanoborohydride, 
sodium borohydride or lithium aluminum hydride. The reactton is normally carried out in a solvent at a temperature of 
0 to ^0O^C. Varying depending on the kinds of reducing agent and substrate used, it is possible to use the same 
solvents as used in the above-described reducing reaction of (VII-2A) to 1.4-dihydro derivative. Conversion of (VII- 
15A) to (Vll-15) Is achieved by a hydrolyzing reaction as described in Method 2-A). 
5) Compounds represented by the general formulas: 
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(vn-19) . (vn.20) 



wherein the symbols have the same definitions as above, can be produced from the above-mentioned compounds 
(VII-11) to (Vll-15) by adding one carbon atom. This method can be carried out in the same manner as the above- 
described Method 2-A) or 2-B) or a method based thereon. (Vli-1 6) and (VII-1 9) can also be produced by the following 
method: 




(Vn-llA):XO=.NREr, 
(Vn-13A):X0=.O-. 




01-16), 
(n-19) 



(Vn.l6A):X''=-NRi«-, 
(Vn.l9A):X«»=:-0-, 

wherein represents -NRi*- (R" represents the same meaning as defined hereinabove) or -0-; R" and R" inde- 
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pendently represent a protecting group for the cartxjxyl group; the other symbols have the same definitions as above. 

With respect to the above formula, the carboxyl group protecting groups R' and is exemplified by ester-forming 
protecting groups such as methyl, ethyl, methoxymethyl, methoxyethoxymethyl, benzyloxymethyl, tert43utyl, benzyl, 
p-methoxybenzyl. p-nitrobenzyl. o-nltrobenzyl. benzhydryl, trityl, 2,2,2-trichloroethyl. 2-trimethylsilylethyl and alfyl, and 
silyl-ester-forming protective groups such astrimethylsilyl, triethylsiiyi, tert-butyldimethylsilyl, isopropyldimethylsilyl and 
dimethylphenylsilyl. In the above method, the position 3 of (V1M1A) or (V1I-13A) is first alkylated with an alkylating 
agent represented by the general formula R"'OCOCH2-L (the symbols have the same definitions as above). This re- 
action can be carried out under the same conditions as for the position 1 alkylation in 4) above. The resulting alkyi 
derivative, after removal of the protecting group R', may be decarboxylated to (VI M 6A) or (VU-1 9A). Varying depending 
on the type of protecting group used, the protecting group R* can be removed by hydrolysis by the method described 
in Method 2-A) above when R' is a lower alkyI group such as methyl or ethyl. In this case, when R"* is similarly a lower 
alkyI group such as methyl or ethyl, It may also be removed to leave and isolate a dicarboxytic acid. While heating, the 
R"-remcved carboxylic acid may be further decarboxylated to yield compound (VII-1 6A) or (VIM 9A). In the case of a 
dicarboxylic acid wherein both R' and R"' have been removed, this decarboxylation immediately results in the produc- 
tion of (Vll-16) or (Vll-19). This decarboxylation is normally carried out in a solvent (e.g.. pyridine, picoline, benzene, 
toluene, dimethylsulfoxide, dimethyltormamide, acetic acid) at a temperature of 40 to 200^C. The thus-obtained com- 
pounds (V11-16A) and (V11-19A) can be converted to compounds (Vll-16) and (Vll-19). respectively, by removing their 
R" by a deprotecting reaction according to the type thereof.. 

6) A compound represented by the general formula: 



wherein X** represents -NR"*^- (R""^ represents the same meaning as defined hereinabove), -O- or -S-; 2" represents 
-CR4a- (R4a is an Optionally substituted hydrocarbon group) or -N-; the other symbols have the same definitions 
as above, is produced by alkylating a compound represented by the general formula: 



wherein the symbols have the same definitions as above, with the alkylating agent used above 5), represented by 
the formula R'"OCOCH2-L. and then removing the protecting group R"'. The alkylating and deprotecting reacttons 
can be carried out urKler the same conditions as described above. 

7) Compounds (Vir-23) and (Vir-24), represented by the general formula: wherein the symbols have the same 
definitions as above, and having -NRi*- for and hydrogen for at least one of R^ and R^a, can be produced by 
the folbwing method: 




(Vn-21): Z"= .CR4a., (Vn.22):Za= -N- 
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(Vn-23):p=0,(Vn-24):p =1 




(YII-2A):p=0 
(Vn-7A):p= 1 



I 




(VrP-23), 
(Vir-24) 



(Vir-23A) 
(Vir-24A) 



wherein the symbols have the same definitions as atx>ve. In this method, (VII-2A) or (VII-7A) is first alkylated to a 
quatemary salt, which is then reduced to a 1,2-dihydro derivative (VII-23A) or (VII-24A), respectively. This con- 
verting reaction can be carried out in the same manner as the converting reaction of compound (1^ -» (I*) -» (I"). 
The thus-obtained compounds (VII-23A) and (VII-24A) may be subjected to the above-described Method 2-A) to 
remove R' to yield (VII-23) and (V1I-24), respectively. 

Alternatively, (11-23) can be produced by the following method: 
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(Vn-23A) 



wherein the symbols have the same definitions as above. In this method, a benzophenone derivative, as the starting 
material, is reacted with, for example, a propionic acid derivative represented by the following formula: 



R2 R2a 

V 

L.C-CH2CO2R' 



wherein the symbols have the same definitions as above, to a substituted benzophenone derivative. Upon dehydrating 
reaction, this compound yields a cyclized derivative (VII-23A). (VII-23A) may be subjected to the above-described 
Method 2-A) to remove R to yield (VII-23). 

(VII-23) may be subjected to the above-described Method 2-A) or 2-B) to add one carbon atom to yield (Vil-24). 

8) Compounds represented by the general formula: 



R2 R2a 




(Vn-25):p=0. (Vn-26):p=l 

wherein the symbols have the same definitions as above, and having S for X^, hydrogen for each of and R^a 
and 0 for p, include known compounds; for example, Natsugari et al. describe in European Patent Publication No. 
481383 (published April 22, 1992) a method of synthesizing these compounds as intermediates. Another com- 
pound (VI 1-25) wherein p = 0 can also be produced In accordance with this method. (VII-25) may be treated in the 
same manner as the above-described Method 2-A) or 2-B) to add one carbon atom to yield (VII-26). 
9) A compound represented by the general formula: 
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(CH2)2C02H 



(Vn.27) 

wherein the symbols have the same definitions as above, can be produced from, for example, compounds of 
formulas (VII-6) to (VII-10). (VIM 6) to (VII-22), (VII-24) and (VII-26) by adding one carbon atom by the above- 
described reaction Method 2-A) or 2-B). 

10) In accordance wtth the above-described methods 1) through 3), 5) and 9), compounds of general formula (VII) 
wherein either X' or Y' - is S, the other being -CO-, can be produced. Also, compounds of general formula (VII) 
wherein either X'or Y' is -CO- can be converted to those wherein either is -CS- by a thioxo<lerivatizing reaction 
with phosphorus pentasulfide etc. 

11) A compound represented by the general formula: 




(XIV) 



wherein a represents an Integra from 1 to 3, the other symbols representing the same definition as above, can be 
produced from the corresponding carboxylic acid by subjecting reduction as described in Method 2B). 
12) A compound represented by the general formula: 




wherein the symbols represent the same definition as above can be produced from the corresponding hydroxyl 
compound (XIV) by subjecting the conversion (-OH -L) reaction described in Method 2B). 
1 3) A compound represented by the general formula: 




(CH2)oNHR5 



(XVD 
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wherein the symbols represent the same definition as above can be produced from (XV) by reacting an amine 
represented by the formula R^*NH2 (the symbols have the same definition as above). This reaction can be carried 
out using the same conditions as those described in the alkylation reaction of (II) with (III) (f^ethodOii). 

s When the substituent in these compounds thus prepared contains a functional group, it can be converted to another 

appropriate functional group by various known methods. For example, when the substituent is a group containing a 
carboxyl group or ester thereof, it can be converted to an amide group by reaction with, for example, an amine or to a 
hydroxymethyl group or another group by reduction, for a starting material for synthesis of compound (I) and (1'). 
Starting materials for production of compound (1-A) or a salt thereof include compounds represented by the formulas 

10 (S-1) and (S-2). These compounds can be produced by the method schematized In the folbwing reaction scheme 1 
or a method based thereon. 

Reaction scheme 1 



IS 




ss 



(S-1) (S.2) 
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wherein and p2 independently represent a protecting group for the carboxyl group; t represents an integer from 2 
to 4; the other symbols have the same definitions as aix>ve. 

With respect to the above formulas, the cart)oxyl group protecting groups and P^ are exemplified by ester- 
forming protecting groups such as methyl, ethyl, methoxy methyl, methoxyethoxymethyl, benzyloxymethyl, tert-butyl, 
5 benzyl, p-methoxybenzyl, p-nitrobenzyl. o-nitrobenzyl. benzhydryl, trityl, 2.2,2-trichloroethyl. 2-trimethylsilylethyl and 
allyl. and silyl-ester-forming protective groups such as trimethylsilyl. triethylsilyl. tertbutyldimethylsilyl and isopropyld- 
imethylsilyl. 

In the above method, compound (S-a) is first Intramolecularly cyclized to compound (S-b). This cyclization is carried 
out by a reactbn generally known as Dieckmann Condensation [J.P. Schaefer et al.: Organic Reactions, Vol. 15, pp. 

10 1 -203 (published 1 967)J in a solvent Inert to the reactton (e.g., tetrahydrof uran, dioxane. dimethoxyethane) in the pres- 
ence of a base (e.g., sodium hydride, sodium ethoxide, sodium methoxide, sodium amide, potassium tert-butoxide). 
The amount of base used is not less than 1 mol equivalent, preferably 1 .5 to 3 mol equivalents per mol of (S-a), reactton 
temperature being between 0*C and 1 30'*C. Varying depending on type of starting material compound, reaction tem- 
perature and other factors, reaction time is normally 0.5 to 5 hours. 

IS The protected carboxyl group of compound (S-b) is removed to yield ketone compound (S-c), This reaction can 

be carried out under various sets of conditions depending on type of the protecting group P^ used; when P"" is a lower 
alkyi group such as methyl or ethyl, acidic or alkaline hydrolytic conditions are preferably used, under which decarbox- 
ylation usually takes place simultaneously with the removal of P^ , yielding compound (S-c). This reaction is carried out 
in a solvent (e.g., alcohols such as methanol, ethanol and propanol, ethers such as tetrahydrof uran, dfoxane and 

20 dimethoxyethane, and mixtures thereof) under alkaline conditions with an alkali such as sodium hydroxide or barium 
hydroxide or an alkaline earth metal hydroxkJe or under acidic conditions with an inorganic acid such as hydrochloric 
acid, bromic acid or sulfuric acid or with an organic acid such as formic acid or acetic acid, or a mixture of these acids. 
Reaction temperature is normally 0 to 150*C. preferably 15 to 110*C, reaction time being 0.5 to 24 hours, preferably 
1 to 10 hours. 

2S Conversion of compound (S-c) to amino compound (S-1 ) is preferably achieved by a method of oxime derivative 

reduction. In this method, compound (S-c) is first reacted with hydroxylamine to yield an oxime compound by a con- 
ventional method (e.g., reacted at 20 to 70^C in ethanol in the presence of hydroxylamine hydrochtoride and sodium 
acetate). This oxime compound is then reduced to compound (S-1 ). This reducing reaction is carried out by, for example, 
the method described by C.A. Buehler et al. in the Survey of Organic Syntheses, pp. 423-424 (1970. published by 

30 Wiley-lnterscience). For example, a reducing reaction with zinc powder is conducted under acidic conditbns (e.g., in 
acetic acid solvent) or basic conditions (e.g., in a mixed solvent of ethanol and aqueous ammonia in the presence of 
ammonium acetate). 

Hydroxyl compound (S-2) is produced by reducing compound (S-c). For this reducing reaction, a reducing agent 
such as sodium cyanoborohydrkJe or sodium borohydride is preferably used. The reaction is carried out in a solvent 
3S (e.g., methanol, ethanol, tetrahydrofuran, dioxane, dimethoxyethane) at a temperature of 0 to 50"C. the reaction time 
being 15 minutes to 5 hours. 

Each of the above compounds thus prepared as the starting material nnay form a salt. Such salts include those 
with inorganic acids (e.g., hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric acid) and those with organic 
acids (e.g.. acetic acid, formic acid, propionic acid, fumaric acki, maleic acid, succinic acid, tartaric acid, citric acid, 
40 malic acid, oxalic acid, benzoic acid, methanesulfonic acid, benzenesulfonic acid). When these compounds have an 
acidic group such as -COOH, they may form a salt with an inorgank; base (e.g.. alkali metal or alkaline earth metals 
such as sodium, potassium, calcium and magnesium, ammonia) or with an organic base (e.g., tri-C^.s alkylamines 
such as triethylamine). 

The compounds obtained by the above methods may be purified and collected by known methods of purification 
4S such as concentration, liquid phase conversion, re-dissolution, solvent extraction, column chromatography, crystalli- 
zation and recrystallization, or may be used in the form of a mixture as such for the subsequent reaction. 

When the starting material compound used in the above reactions contains an amino group, a carboxyl group or 
a hydroxyl group as a substituent. these groups may have incorporated a protecting group generally used in peptide 
chemistry and other fields; the desired compound can be obtained by removing the protecting group as necessary 
so after completion of the reaction. 

Amino group protecting groups include Ci^ alkylcarbonyl groups which may have a substituent (e.g.. formyt. meth- 
ylcartjonyl. ethylcarbonyl), phenylcarbonyl groups, C^^ alkyl-oxycarbonyl groups (e.g., methoxycarbonyl, ethoxycar- 
bonyl), phenyloxycartDonyl groups (e.g., benzoxycarbonyl), Cy.^Q aralkyl-carix)nyl groups (e.g., benzyloxycarbonyl), 
tr'ityl and phthaloyl. Substituents for these protecting groups include hatogen atoms (e.g.. fluorine, chlorine, bromine, 
ss iodine), C^s alkyl-cariDonyl groups (e.g., methylcarbonyl. ethytearbonyl, butylcarbonyl) and nitro groups, the number 
of substituents being 1 to 3. 

Carboxyl group protecting groups include C^^ alkyI groups which may have a substituent (e.g., methyl, ethyl, n- 
propyl, i-propyl, n-butyl, tert-butyl), phenyl, trityl and silyl. Substituents for these protecting groups include halogen 
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atoms (e.g., fluorine, chlorine, bromine, iodine), C^^allcylcart)onyl groups (e.g., formyl, methylcarbonyl, ethylcartx)nyl, 
butylcarbonyl) and nitro groups, the number of substltuents being 1 to 3. 

Hydroxy! group protecting groups include C^^ alkyi groups which may have a substituent (e.g., methyl, ethyl, n- 
propyl, i-propyl, n-butyl, tert-butyl). phenyl groups, Cy.^o aralkyl groups (e.g., benzyl), C,^ alkylcarbonyl groups (e.g., 
s formyl, methylcarbonyl, ethylcarbonyl). phenyloxycarbonyl groups (e.g., benzoxycarbonyl), Cy,^Q aralkyl-cartonyl 
groups (e.g., benzyloxycarbonyl), pyranyl groups, turanyl groups and silyl groups. Substituents for these protecting 
groups include halogen atoms (e.g., fluorine, chlorine, bromine, iodine), C-,^ alkyI groups, phenyl groups. C7.10 aralkyl 
groups and nItro groups, the number of substituents being 1 to 4. 

Protecting groups can be removed by known methods or those based thereon, including treatments with acids, 
10 bases, reducing agents, ultravblet rays, hydrazine, phenylhydrazine, sodium N-methyWithkxarbamate. tetrabutylam- 
monium fluoride, palladium acetate. 

The thus-obtained compound (I) and (!') can be isolated and purified by ordinary means of separation such as 
recrystallizatk)n, distillation and chromatography. When compound (I) and (I*) is obtained as a free form, rt can be 
converted to a salt by a known method or a method based thereon (e.g., neutralization). Contrarily. when it is obtained 
IS as a salt, it can be converted to a free form or another salt by a known method or a method based thereon. 

When compound (I) and (1') has a chiral center(s). it can be resolved to d- and I -configurations by conventional 
methods of optical resolution. 

The compound (I) and (I') or a salt thereof is tow in acute toxicity (Mice are dosed at 300 mg/kg, p.o. and 100 mg/ 
kg, I. p. for observation of acute toxic sympotoms or autonomic effects during the subsequent 72 hours; the response 
20 Is no effect) and chronic toxicity, thus being a medicinally useful and safe substance. 

The compounds (I) and (I*) or a pharmacologically acceptable salt thereof (e.g., the above-mentioned salts with 
inorganic or organic bases and salts with inorganb or organic ackjs) exhibit excellent inhibitory action against acyt- 
CoArcholesterol acyl transferase (ACAT), and is phamnaceutically safe with tow acute and chronic toxtoities. ACAT, an 
enzyme involved in the higher fatty acid esterificatton of cholesterol in cells, is known to play a key role in cholesterol 
2S ester absorptton in the digestive tract and cholesterol ester accumulation in various peripheral organs and cells (e.g., 
arterial walls, macrophages). ACAT-inhibltlng substances can therefore inhibit Intestinal absorption of food cholesterols 
to suppress btood cholesterol level rise and suppress intracellular cholesterol ester accumulation in arteriosclerosis 
lestons, thus preventing progress of atherosclerosis. The objected compounds or salt thereof of the present invention, 
exhibiting such excellent ACAT-lnhlbitory action and excellent cholesterol-lowering activity, is therefore useful as a safe 
30 preventive/therapeutic agent for hypercholesterolemia, atheromatous arteriosclerosis and diseases associated there- 
with (e.g. ischemic diseases such as myocardial infarction and cerebrovascular diseases such as cerebral infarction 
and cerebral stroke) in mammals (e.g., mice, rats, hamsters, rabbits, cats, dogs, horses, bovines, sheep, monkeys, 
humans). 

Also, the compounds (I) and (1') or salt thereof Include those which exhibit suppressing actton against lipid peroxkie 

35 production (antioxidant action) (e.g., compound of the above formula wherein at least one of rings A, B and Ar is a 
benzene ring substituted by an amino or hydroxy! group which may be substituted by a C,^ alkyl group). Lipid perox- 
idation in vivo is known to be closely associated with the onset of artertoscierosis and ischemic diseases in the brain 
and cardiovascular system. Accordingly, the objected compound (I) and (I') or salt thereof, which exhibits both ACAT 
inhibitory and antbxidant acttons, is highly useful as a pharmaceutical, because it can prevent and treat various vascular 

40 lesions due to these changes for both blood cholesterol and peroxide lipid. 

When the compounds (I) and (!') or a pharmacologk^lly acceptable salt thereof is used as a pharmaceutbal as 
described above, it can be orally or non-orally administered in the form of powder, fine subtilaes. granules, tablets, 
capsules, injectable solutions or other dosage forms by conventional methods in a mixture with appropriate phanma- 
cologlcally acceptable carriers, excipients (e.g.. starch, lactose, sucrose, calcium cartjonate, calcium phosphate), blnd- 

4S ers (e.g., starch, gum arabic, carboxymethyl cellutose, hydroxypropyl cellulose, crystalline cellulose, alginic acid, gel- 
atin, polyvinylpyrrolidone), lubricants (e.g.. stearic acid, magnesium stearate, calcium stearate. talc), disintegrating 
agents (e.g., cartx>xymethyl cellutose calcium, talc), diluents (e.g., physiological saline) and other additives. However, 
for inhibiting cholesterol absorptton, oral administration is preferred. Varying depending on type of the objected com- 
pound or salt thereof, route of administration, symptoms, patient's age, daily dose is 0.005 to 50 mg, preferably 0.05 

so to 1 0 mg, more preferably 0.2 to 4 mg per kg body weight for oral administration in adult hypercholesterolemia patients. 
This daily dose is preferably administered In one to three portions. 

The compounds (I) and (I*) of the present invention or a salt thereof exhibit excellent ACAT-inhlbitory action and 
excellent cholesterol-towering activity. The results of a pharmacologic test thereof are given below. 

The following data of (I) to (III) are the experimental data showing the pharmacotogical efficacy of the compound 

ss (I) and (1*) or salts thereof of the present invention. 
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(W Inhibitory action against acvl-CoA: cholesterol acvl transferase (ACAT) 



Method of experiment 

5 An ACAT enzyme preparation was prepared from a small intestine mucosal microsome fraction of a 6-week-old 

male Sprague-Dawley rat, previously fasted for 20 hours, in accordance with the method described by Heider et al. in 
the Journal of Lipid Research, Vol. 24. page 1127 (19B2). 

ACAT activity was determined by measuring the amount of labeled cholesterol ester produced from [1 -i*C]-oleoyl- 
CoA and endogenous cholesterol, in accordance with the method of Helgerud et al. [Joumal of Lipid Research. Vol. 

10 22. page 271 (1981)]. 

Results 

(1) Table 1 shows data on the inhibitory rate (%) of formation of labeled cholesterol ester inhibitory rate (%), as an 
IS index of ACAT-inhibitory actton. obtained when the compound was added at 1 0^ M. 



Table 1 



30 



40 



SO 





ACAT Inhibitory Rate (%) 10"®M 


9 


90.3 


10 


93.3 


13 


93.8 


15 


90.2 


16 


97.3 


19 


99.1 


20 


97.8 


21 


99.3 


22 


97.9 


23 


99.4 


25 


96.9 


27 


92.0 


29 


98.4 


o 1 


97 5 


32 


96.0 


33 


98.9 


36 


98.8 


42 


96.6 


43 


98.2 


45 


99.5 


47 


90.3 


48 


99.2 


49 


92.8 


50 


95.7 


51 


98.1 


52 


90.4 


53 


99.7 


54 


98.4 


55 


97.9 


56 


98.1 


57 


99.3 


60 


99.9 


64 


99.5 


74 


99.5 


76 


99.3 
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Table 1 (continued) 



Subject Compound (Example No.) 


ACAT Inhibitory Rate (%) lO^M 


79 


99.1 


82 


99.3 


83 


99.4 


84 


99.5 


85 


99.5 


87 


99.3 




OQ 7 


89 


98.2 


92 


98.2 


93 


99.0 


94 


96.6 


95 


99.1 


96 


99.3 


99 


97.0 



Table 1 shows that compound (I) or a salt thereof exhibits excellent ACAT-inhibitoiy action. 
(II) Hvpocholesterolemic activitv 
(Cholesterol-lowering activity) 
Method of experiment 

Groups of 6 ICR mice (2 subgroups of 3 mice) were made hypercholesterolemic by being fed a high cholesterol- 
choltc acid diet for 7 days and administered with test compounds oraily on the last two days. One-half of the total does 
was given on day 6 followed by the other half on day 7. After tasting overnight (1 6 hours after the last dose), the animals 
were sacrificed and sera were collected together for the each subgroup for measuring the levels of cholesterol and 
heparin precipitating lipoproteins (HPL). Both cholesterol and HPL levels were measured with autonalyzer by the en- 
zymatic CHOD-PAP method for the former and by the turbidimetric method of Shun- et al. [in C. E. Dau ed. Athero- 
sclerosis Dmg Discovery. Plenum Publishing, New Yoric, pp.21 5-229 & 231 -249. 1 976.1 for the latter. 

Table 2 shows reduction % (compared to control groups) of cholesterol and HPL 

Results 



Table 2 



Test compounds (Example No.) 


Dose (po) mg/kg 


Reduction % 


cholesterol 


HPL 


46 


10 


32 


39 




3 


27 


26 


74 


10 


33 


37 




3 


29 


32 


62 


10 


40 


50 




3 


31 


37 


84 


10 


33 


47 




3 


15 


28 



From Table 2. tt is clear that compound (I) or a salt thereof exhibits excellent hypocholesterotemic activity 
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Also, the compounds (I) and ((') and a salt thereof according to the invention has excellent tachykinin receptor 
antagonizing actrvtty, particularly potent antagonistic activity against substance P (hereinafter sometimes referred to 
briefly as SP), and is low in acute toxicity and chronic toxicity, thus being a medicinally useful and safe substance. 
Substance P (SP) is a neuropeptide discovered in an equine intestinal canal extract in 1 931 and Its structure, 

s consisting of 11 amino acids, was established in 1971 . SP is broadly distributed in the central and peripheral nervous 
systems and, in addition to being a prinnary sensory neurotransmitter, has various physiological activities such as 
vasodilating activity acugmentation of vascular pemrieabtlity. smooth muscle contracting activity, neuronal excitatory 
activity, sialogogue activity, facilitation of micturitbn and immunomodulatory effect. It is known particularly that SP 
released by a pain impulse at the terminal of the comu posterius of the spinal cord transmits pain infomnation to sec- 

10 ondary neurons and that SP released from the peripheral nerve terminal induces an inflammatory response in the 
nociceptive field. Moreover, SP is suspected to be involved in Alzheimer type dementia. Therefore, the objected com- 
pounds or salts thereof having potent SP receptor antagonizing activity are of value as a safe prophylacticAherapeutic 
drug for pain, inflammation, allergy ainA^y diseases such as asthma and cough, disturbances of micturition such as 
poliakiuria and incontinence dementia in nr)ammallan animals (e.g. mouse, rat. hamster, rabbit, cat, dog, bovine, sheep, 

IS monkey, man). 

The dosage is dependent on the species of the objected compound or salts thereof, route of administration, disease 
condition, and patient's age and other background factors. However, for oral administration to an adult patient, for 
instance, a dally dose of 0.005 to 50 mg, preferably 0.05 to 10 mg. moTe preferably 0.2 to 4 mg, per kg body weight is 
administered in 1 to 3 divided doses. 

20 

(\\\) Radioligand receptor binding Inhtoitorv assay using receptor from human Ivmphoblast cells (\M-Q) 

The method of A. Margaret et al. [Molecular Pharmacology 42, 458 (1992)] was modified and used. The receptor 
was prepared from human lymphoblast cells (IM-9). IM-9 cells were grown in 175 cm^ tissue culture flasks (100 ml x 

2S 1 0) at a density approximately 2x1 0^ / ml of RPM1 1 640 with L-glutamlne. 1 0% (V/V) heat inactivated fetal calf serum, 
penicillin (100 u/ml), and streptomycin (100 ^g/ml) at 37^C in 5%C02/95% air for 3 days. IM-9 cells were obtained by 
centrifugatlon at 500Xg for 5 minutes at 5*C. The pellet obtained was washed once with phosphate buffer (Flow Lab- 
oratories, CAT No. 28-103-05), homogenized using Polytron homogenizer (Kinematika, Germany) in 30 ml of 50 mM 
Tris-HCI buffer containing 1 20 mM NaCI, 5 mM KCI, 2 ^ig/ml phenylmethyl sufonyl fluoride, and 1 mM ethylenedlamine 

30 tetra-acetic acid and then centrifuged at 40,000 Xg for 20 minutes. The residue was washed twice with 30 ml of buffer 
described above, and preserved frozen (-80**C). 

The above specimen was suspended in a reaction buffer (50 mM Tris-HCI buffer (pH 7.4). 0.02% bovine serum 
albumin, 1 mM phenylmethylsulfonyl fluoride, 2 |ig/ml chymostatin, 40 ^g/ml bacitracin, 3 mM manganese chloride) at 
a protein concentration of 1 .5 mg/ml and a 100 ^l portion of the suspension was used in the reaction. After addition of 

3S the sample and 1251-BHSP (0.46 KBq), the reactbn was conducted in 0.2 ml of reactbn buffer at 25°C for 30 minutes. 
The amount of nonspecific binding was determined by additing substance P at a final concentration of 2 x 10^ M. After 
the reaction, using a cell harvester (290PHD, Cambridge Technology, Inc., England), rapid filtration was carried out 
through a glass filter (GF/B, Whatman. U.S.A.) to stop the reaction. After washing three times with 250 fil of 50 mM 
Tris-HCI buffer (pH 7.4) containing 0.02% bovine serum albumin, the radioactivity remaining on the fitter was measured 

40 with a gamma counter. Before use, the filter was immersed in 0.1 % potyethyleneimine for 24 hours and air-dired. 

The antagonistic activity of each test substance, in terms of the concentration necessary to cause 50% inhibition 
[ICgg] under the above conditksns, was expressed in nM (Table 3). 



4S 



so 
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[Table 3] 



Tes't Compounds 
Example No* 


IC5o(iiM) 


Test Compounds 
Example No. 


ICjo(nM) 


101 


^ • J 




31 


102 






2 


103 




1 P4 
X04 


17 


104 


X o 


1 P>> 




105 


19 


X O w 


X • o 


106 


30 


1 R7 


X . 4 


107 


34 


X oo 


1 o 
X • 2 


108 


30 


189 

X07 


X • / 


109 


50 


1 Qn 

X 7 1/ 


X J 


110 


90 


X7X 


oo 
2o 


111 


98 




oo 


112 


a 4. 

O m t 


zu / 


110 


122 


o ^ 


ZUo 


140 


123 


o 


zxx 


o o 
23 


127 


ft 

o • o 


ZxZ 


30 


128 


ftp 
o o 


zxd 


62 


130 


Jo 


zXo 


23 


131 


O D 


Z^X 


130 


156 


^ 1 




68 


157 






94 


158 

A w w 


f o 


•5 T O 


44 


159 


X ^ 


•5 "5 Q 


80 


165 


24 




2 


166 


0 . 35 


241 
Z X 




170 


19 


242 

J« ^ 


P A 


171 


20 


243 


0.9 


172 


0.5 


244 


1.6 


173 


24 


245 


59 


174 


3.4 


246 


0.61 


175 


6.2 


247 


5.2 


176 


0.7 


248 


16 


177 


13 


249 


17 


178 


0.14 


250 


0.9 


179 


80 


251 


60 


180 


9.1 


254 


0.36 






255 


1.3 






256 


4.4 
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Test POTTlT^rtn-nHe 






TC»»t T\yt\ 








258 


3.1 






260 


1 






261 


63 






262 


2 






263 


46 






264 


16 






265 


0.52 






266 


8.2 






267 


0.68 






269 


1.4 






270 


10 






271 


1,9 






272 


23 






273 


2 






274 


2.3 






275 


1.9 






276 


3 






277 


54 






278 


10 ' 






279 


34 






280 


58 






281 


36 






282 


22 






285 


9.4 







It is apparant from Table 3 that the objected compound and salts thereof of the present invention have excellent 
substance P receptor antagonizing actltity. 

35 

[Examples] 

The present invention is hereinafter described in more detail by means of the following reference examples and 
working examples. The following Reference Examples and Examples are further descriptive of the present invention. 
40 It should be understood that these are merely illustrative and by no means definitive of the invention and that many 
changes and modifications can be made within the scope of the invention. 

Elutton in column chromatography in the reference and working examples was conducted with obsewation by TLC 
(Thin Layer Chromatography), unless othenwise stated. In the TLC obsewations, a TLC plate of Merck 6OF254 was 
used, in which the developing solvent was the same as the column chromatography eluent and the detector was a UV 
45 detector. Silica gel used for column chromatography was Merck Silica gel 60 (70 - 230 mesh). Room temperature is 
generally defined to be between about 10*C and 35°C. 

Extracts were dried over sodium sulfate or magnesium sulfate. 
The abbreviations in the working and reference examples are defined as follows: 
DMFfordimethylformamide.THFfortetrahydrofuran, DMSO for dimethyl sulfoxide. HzforHerz, J for coupling constant. 
so m for muttipiet, q for quartet, t for triplet, d for doublet, 8 for singlet and b for broad. 

Example 1 

6-Chloro-N-(2,4-difluorophenyl)-1-oxo-4-phenyl-1H-2-benzopyran-3-carboxamide 

55 

Method A 

To a solution of 6-chloro-1-oxo-4-phenyl-1H-2-benzopyran-3-carboxylic acid (450 mg) in dichloromethane (20 ml) 
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were added oxalyJ chloride (0.22 ml) and DMF (one drop) at room temperature, followed by stirring for 1 hour After 
the solvent was distilled off, the residue was dissolved in anhydrous THF (20 ml). To this solution was added a solution 
of 2,4-difluoroaniline (0.30 ml) and triethylamine (0.27 ml) in anhydrous THF, followed by stirring at room temperature 
for 1.5 hours. After the solvent was distilled off. ethyl acetate was added to the residue, which was than washed sue- 
5 cessively with water, dilute hydrochtoric acid, water, aqueous sodium hydrogen carbonate and water and then dried, 
after which the solvent was distilled off. to yield the title compound as coloriess crystals (520 mg). 

Methods 

10 To a solution of 6-chloro-1 -oxo-4-phenyl-1 H-2-benzopyran-3-cart>oxylic acid (300 mg) in 1 .2-dichloroethane (10 

ml) were added l-hydroxybenzotriazole (135 mg) and 1 ,3-dicyclohexylcarbodiimide (220 mg), followed by stirring at 
room temperature for 0.5 hours. To this mixture was added 2,4-difluoroaniline (0.20 ml), followed by stirring at room 
temperature for 16 hours. After the reaction mixture was concentrated, ethyl acetate was added to the residue, and 
the precipitated crystals were separated by filtration. The filtrate was washed successively with dilute hydrochloric acid, 

fS water, aqueous potassium carbonate and water and then dried, after which the solvent was distilled off. to yield the 
title compound as colorless crystals (350 mg). 

Melting point; 189 - 191 *C (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz, CDCy ppm: 6.70 - 6.93 (2H. m). 7.08 (1 H. d, J = 2.2 Hz), 7.24 - 7.63 (6H. m), 8.1 0 (1 H, m). 8.39 (1 H. 
d, J= 8.6 Hz). 8.68 (1H, b) 
20 Elemental analysis (for C22H12NO3CIF2): 

Calculated (%); C, 64.17; H, 2.94; N. 3.40 
Found (%): C, 63.91; H. 2.84; N, 3.44 
In the working examples 2 to 97 below, unless otherwise specified, the desired compound was obtained in sub- 
stantially the same method as Method A or Method B in Example 1 , using the carboxylic acid and aniline corresponding 
2S thereto as starting materials. For the compounds of respective examples, the method of synthesis (Method A or Method 
B) is specified with (A) or (B) after the name of the compound. 

Example 2 

30 4-(4-Fluorophenyf)-6-methyl-1 -oxo-N-(2.4,6-trimethoxyphenyl)-1 H-2-benzopyran-3-carboxamide (A) 

Melting point 228 - 229''C (recrystallized from ethanol) 
NMR (200 MHz. CDCI3) ppm: 2.39 (3H, s). 3.76 (6H. s). 3.77 (3H. s). 6.10 (2H, s), 6.88 (1H, s). 7.10 - 7.30 (4H, m). 
7.44 (1H. d, J=8.0 Hz), 7.90 (1H, s). 8.31 (1H. d. J = 8.0 Hz) 
3S Elemental analysis (for C26H22NOeF): 

Calculated (%): C. 67.38; H, 4.78; N, 3.02 
Found (%): C, 67.21; H, 4.92; N, 3.13 

Example 3 

40 

N-(2.4-Difluorophenyl)-4-(4-fluorophenyl)-6-(1-methylethyl)-2-oxo-2H-1-benzopyran-3-carboxamide (A) 

Melting point: 175 - ^76''C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 1.17 (6H. d. J = 7.0 Hz). 2.87 (1 H. m), 6.70 - 6.90 (2H. m), 6.96 (1 H. d, J = 2.0 Hz), 7.18 
45 . 7.57 (6H. m). 8.12 (1H, m), 9.74 (1H, b) 
Elemental analysis (for C2sH^b'^03F3): 

Calculated (%): C. 68.65; H. 4.15; N. 3.20 
Found (%): C, 68.68; H, 4.00; N. 3.14 

so Example 4 

N-[2.6-Bis(1 -methylethyl)phenyl)-4-(4-fluorophenyl)-6-(1 -methylethyl)-2-oxo-2H-l -benzopyran-3-carboxamide (A) 

Melting point 220 - 222''C (recrystallized from ethyl acetate-hexane) 
55 NMR (200 MHz, CDCI3) ppm: 1.11 (12H, d, J=6.B Hz), 1.18 (6H. d, J=6.B Hz), 2.87 (1H, m), 2.97 (2H, m), 6.97 (1H. 
d, J = 1.4 Hz), 7.10 - 7.55 (9H. m). 8.18 (1H. b) 
Elemental analysis (for CgiHagNOaF): 

Calculated (%): C. 76.68; H. 6.64; N, 2.88 
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Found (%): C. 76.30; H, 6.60: N. 2.B4 
Examples 

N-I2,6-Bis(1 -methylethyl)phenyl]-4-(2-chlorophenyl)-6,7-dimethyl-2-(1 -methylethylQxy)-3-qulnolinecarboxamide (A) 

Melting point: 176 - 178*0 (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCIa) ppm: 1 .04 (12H. bs), 1 .46 (3H. d, J=6.4 Hz). 1 .51 (3H, d. J = 6.2 Hz). 2.26 (3H. s). 2.43 (3H. 
s). 2.60 - 3.80 (2H. bs), 5.78 (1H, m), 6.82 (1H. s), 7.00 - 7.65 (8H, m), 7.67 (1H, s) 
Elemental analysis (for C33H37N2O2CI): 

Calculated (%): C. 74.91; H. 7.05; N, 5.29 
Found (%): C. 74.98; H, 7.09; N. 5.35 

Example 6 

4-[3,5-Bis-(1 ,1 -dimethylethyl)-4-hydrDxyphenyl]-N-[2.6-bis(1 -methylethyl)phenyl]-1 .2-dihydro-2-methyl-1 -0x0- 
3-tsoquinollnecarboxamide (A) 

Melting point: 334 - 338*C (recrystallized from acetone-methanol) 
NMR (200 MHz, CDCI3) ppm: 1 .24 (12H, d, J=7.0 Hz), 1.64 (18H. s). 2.35 (1H. s). 2.74 (1H. m), 3.97 (3H. s). 5.59 (1 H, 
s), 7.09 -7.13 (1H. m). 7.29 - 7.50 (5H, m). 7.67 - 7.73 (2H. m), 8.66-8.71 (1H. m) 
Elemental analysis (for C37H46N203-1/4H20): 

Calculated (%): C, 77.79; H, B.20; N, 4.90 

Found (%): C. 77.75; H. 8.22; N, 4.75 

Example 7 

N-I2.6-Bls(1 -methylethyl)phenyl]-4-(2-chtorophenyl)-1 -ethyl-6.7-dlmethyl-2-oxo-3-quinolinecarboxamide (A) 

Melting point: 217 - 222*C (recrystallized from acetone-hexane) 
NMR (200 MHz. CDCI3) ppm: 1.11 (12H. d. J = 6.2 Hz), 1.50 (3H. t. J = 7.2 Hz), 2.19 (3H, s), 2.44 (3H. s). 3.10 (2H. 
bs), 4.38 - 4.68 (2H, m). 6,79 (1H, s). 7.02 - 7.50 (8H. m), 9.79 (IH, s) 
Elemental analysis (for C32H35N2O2CI): 

Calculated (%): C. 74.62; H, 6.85; N, 5.44 
Found (%): C, 74.70; H. 7.06; N, 5.41 

Example 8 

N-(2,5-Dimethoxyphenyl)-4-(4-fluorophenyl)-1 -oxo-1 H-2-benzopyran-3-carboxamide (A) 

Melting point: 186 - 187*C (recrystallized from acetone-ethyl ether) 
NMR (200 MHz, CDCI3) ppm: 372 (3H, s), 3.90 (3H. s), 6.59 (IH. dd, J = 12.0, 3.0 Hz). 6.81 (IH, d, J=a8 Hz), 7.10 
- 7.30 (5H, m), 7.60 - 7.72 (2H, m), 7.96 (IH, d, J = 2.8 Hz), 8.44 (IH. dd, J = 7.2. 1.0 Hz). 9.23 (IH, b) 
Elemental analysis (for C24Hie05F): 

Calculated (%): C. 68.73; H, 4.33; N. 3.34 

Found (%): C, 68.66; H, 4.37; N, 3.47 

Example 9 

3,4-trans-4-(4-Fluorophenyl)-1 ,2,3,4-tetrahydro-2-methyllN-(3-methylphenyl)-1 -oxo-3-lsoquinolinecarboxamlde (A) 

Melting point: 273 - 275*C (recrystallized from chloroform) 
NMR (200 MHz. DMSOde) ppm: 2.25 (3H, s), 2.88 (3H, s). 4.54 (IH, s), 4.65 (IH. s). 6.83 - 7.43 (11 H, m). 7.96^.00 
(IH, m) 

Elemental analysis (for C24H21N2O2F): 

Calculated (%): C. 74.21; H, 5.45; N, 7.21 
Found (%): C, 73.75; H. 5.20; N, 7.32 
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Example 10 

3,4-trans-4-(2<:htorophenyl)-N-(2.4<lifluoropheny0O.2.3,4^etrahydrc^ 
3-quinolinecarboxamide (A) 

Melting point 230 - 233*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCIa) ppm: 2.19 (3H. s), 2.29 {3H. s). 3.44 (3H, s). 4.00 (1H, d, J=1.6 Hz), 5.30 (1H, s like), 6.57 - 
6.65 (1 H, m). 6.72 - 6.90 {2H. m). 6.89 (1 H. s), 7.00 - 7.23 (2H. m), 7.01 (1 H. s). 7.37 - 7.45 (1 H. m). 8.11 - B.26 (1 H. 
m), 8.43 (1H. bs) 

Elemental analysis (for C25H21N2O2CIF2): 

Calculated {%): C. 66.01; H. 4.65; N, 6.16 
Found (%): C, 65.98; H. 4.85; N, 6.03 

Example 11 

3.4-trans-N-I2,6-Bis(1 -methylethyI)phenyl]-6-chloro-1 ,2.3.4-tetrahydro-1 -methyl-2-oxo-4-phenyl- 
3-quinoiinecarboxamide (A) 

Melting point: 201 - 203*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 0.98 (6H, d. J = 6.2 Hz). 1.08 {6H, d. J = 6.6 Hz). 2.68 (2H, m). 3.45 (3H. s). 4.02 (1H. 
d, J=4.0 Hz), 4.49 (1 H. d, J=3.6 Hz). 6.90 - 7.50 (12H. m) 
Elemental analysis (for C29H3^N2P2CI): 

Calculated (%): C. 73.33; H, 6.58; N, 5.90 

Found (%): C, 73.06; H, 6.61; N. 5.92 

Example 12 

3.4-cls-4-[3,5-Bis(1 , 1 -dimethylethyl)-4-hydrc»cyphenyl]-N-[2,6-bis{1 -methylethyl)phenyl]-1 ,2,3,4-tetrahydro-2 methyl- 
1 -oxo-3-isoquinolinecarboxamide 

A mixture of the connpound obtained in Example 6 (300 mg), acetic acid (8 ml) and 10% palladium-carbon (50% 
hydrated) (150 mg) was stin'ed at 90 to lOO^C in a hydrogen atmosphere for 15 hours. After cooling, the mixture was 
filtered, the filtrate being distilled to remove the solvent. The residue was dissolved in ethyl acetate and washed suc- 
cessively with water, aqueous sodium hydrogen carbonate and water and then dried, after which the solvent was 
distilled off, to yield the title compound as colorless crystals (160 mg). 
Melting point: 268 - 270''C (recrystallized from acetone-ethyl ether) 

NMR (200 MHz. CDCta) ppm: 0.87 (6H. d. J = 6.8 Hz). 1.00 (6H. d. J = 6.8 Hz), 1.39 (18H. s), 2.41 (IH, m). 3.41 (3H, 
s). 4.40 (IH, d, J=5.6 Hz). 4.93 (IH, d. J = 5.6 Hz). 6.22 (IH. s), 6.82 (IH. s). 7.02 - 7.53 (8H, m). 8.16 - 8.20 (IH. m) 
Elemental analysis (for C37H43N2O3): 

Calculated (%): C, 78.13; H, 8.51; N, 4.92 

Found (%): C, 77.94; H. 8.60; N, 4.83 

Example 13 

3.4-trans-N-I2,6-Bis(1 -methylethyl)phenyl]-4-(4-fluorophenyl)-3.4-dlhydro-6-(1 -methylethyI)-2-oxo-2H-1 -benzopyran- 
3-carboxamide 

The compound obtained in Example 4 was reacted in substantially the same manner as in Example 1 2 to yield 
the title compound as colorless crystals. 

Melting point: 223 - 225'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 0.98, 1 .06 (each 6H. d, J=7.0 Hz), 1 .1 6, 1 . 1 7 (each 3H, d. J = 7.0 Hz), 2.65 (2H, b), 2.82 
(IH. m), 3.98 (1H, d, J = 7.0 Hz). 5.00 (IH. d. J=7.0 Hz), 6.86 - 7.29 (10H. m) 
Elemental analysis (for C3iH34N03F): 

Calculated (%): C, 76.36; H. 7.03; N, 2.87 

Found (%): C. 76.06; H, 7.14; N. 3.08 
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Example 14 

N -(2, 5-Dim6thoxyphenyl)-4-(4-fluoropheny l)-3,4-dihydro1 -oxo-1 H-2-benzopyran-3-carboxamtde 

The compound obtained in Example 8 was reacted in substantially the same manner as in Example 12 to yield 
the title compound as colorless crystals. 

Melting point: 1 33 • 1 36"C (recrystallized from acetone-ethyl ether) 

NMR (200 MHz. CDCI3) ppm: 3.72 (3H. s). 3.78 (3H, s). 4.83 (1H. d, J=3.5 Hz). 5.35 (1H, d. J=3.5 Hz), 6.57 (1H, dd. 
J = 1 2.0, 2.8 Hz), 6.73 (1 H, d. J=9.0 Hz). 6.83 - 7.07 (4H, m). 7.31 (1 H, d. J=7.2 Hz). 7.50 - 7.70 (2H. m), 7.86 (1 H. d. 
J = 2.6 Hz). 8.25 (1H, d. J = 7.6 Hz), 8.49 (1H. b) 
Elemental analysis (for C24H2oN05F-1/3H20): 
Calculated (%): C, 67.94; H, 4.91; N, 3.30 
Found (%): C. 67.73; H. 4.98; N. 3.30 

Y£ Example 15 

3.4-trans-N-[2.6-Bis(1 -methylethyl)phenyl>4-(2-chlorophenyl)>1 .2,3,4-tetrahydro-1 ,6,7-trimethyl- 

3- quinolinecarboxamide (A) 

Melting point: 145 - 146*C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 1.06 (12H. d like. J=6.6 Hz). 2.07 (3H. s). 2.24 (3H. s). 2.71 (2H, m). 3.01 (3H. s). 3.11 
(1 H, m). 3.25 - 3.52 (2H, m). 4.90 (1 H. d, J=3.2 Hz). 6.62 (2H. s). 6.80 - 6.90 (1 H. m), 7.05 - 7.30 (5H. m). 7.40 - 7.50 
(1H, m), 7.56(1H. bs) 
Elemental analysis (for C3iH37N20CI): 

Calculated (%): C, 76.13; H, 7.62; N, 5.73 
Found (%): C, 75.95; H. 7.74; N, 5.80 

Example 16 

30 N -[2,6-Bis(1 -methylethyl)phenyl]-1 ,2,3.4-tetrahydro-1 -methyl-2-oxo-4-phenyl-3-quinolineacetamide (trans:cis = about 
3:1 mixture) (A) 

Melting point: 214 - 216''C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 0.90 - 1.30. 1.17 (total 12H, m, d, J=7.0 Hz). 2.06, 2.35 - 3.05 (total 2H, d. J= 5.8 Hz. 
m), 2.90 - 3.20 (2H, m), 3.35 - 3.70 (1H. m), 3.38. 3.46. 3.51 (total 3H. each s), 4.30, 4.33, 4.41 (1H, each d. J=6.2 Hz, 
J = 11.0 Hz. J = 8.0 Hz). 6.55 - 7.60 (13H. m) 
Elemental analysis (for C30H34N2O2): 

Calculated (%): C, 79.26; H, 7.54; N, 6.16 
Found (%): C. 79.10; H. 7.65; N, 6.30 

Example 17 

4- (2-Chlorophenyl)-1 ,2.3.4-tetrahydro-1 -methyl-N-(3-methylphenyl)2-oxo-3-quinolineacetamide (trans:ci8 = about 3:1 
mixture) (A) 

Melting point: 161 - 152'*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCIg) ppm: 2.25 - 2.55 (1 H. m). 2.31 (3H, s), 2.60 - 2.80 (1 H, m). 3.40 - 3.65 (0.75H, m). 3.47 (2.25H, 
s). 3.50 (0.75H. s). 3.70 - 3.85 (0.25H. m), 4.76 (0.75H. d. J = 1 3 Hz). 5.05 (0.25H. d. J = 7.0 Hz), 6.63 {0.75H, d. J = 
7.8 Hz), 6.85 - 7.50 (11.25H, m). 7.85 (0.25H, bs), 8.11 (0.75H, bs) 
so Elemental analysis (for C25H23N2O2CI-0.2H2O): 
Calculated (%): C, 71.07; H, 5.58; N, 6.63 
Found (%): C. 71 .07; H. 5.56; N, 6.53 
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Example 18 

N-(2,6-Bis(1 -methylethyl)phenyl]-1 .2,3.4^etrahydro-6,7-dimethoxy-1 -fnethyl-2-oxo-4-phenyl-3-quinolineacetamide 
(trans:cis = about 4:1 mixture) (A) 

5 

Melting point: 205 - 207**C (recrystalllzed from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 0.85 - 1 .35. 1 .1 7 (total 12H. m. d, J=6.8 Hz). 2.04. 2.55 - 2.80 (total 2H. d. J=5.2 Hz. m), 
3.06 (2H. m). 3.30 - 3.55 (1H. m), 336, 342, 345 (total 3H. each s). 3.62. 365 (total 3H. each s), 389. 3.90, 3.94 
(total 3H. each s), 4.24, 4.33 (total 1H. each d. J = 10 Hz, J=11 Hz), 8.21. 6.30 (total 1H. each s), 6.56. 6.66 (totallH. 
10 each s), 7.00 - 7.50 (9H, m) 

Elemental analysis (for C32H38N2O4): 

Calculated (%): C, 74.68; H. 7.44; N, 5.44 
Found (%): C, 74.82; H, 7.50; N. 5.36 

IS Example 19 

N-[2,6-Brs-(1 -methylethyOphenyq-e-chloro-l ,2,3,4-tetrahydro-1 .4-dimethyl-2-oxo-4-phenyl-3-quinolineacetamide (A) 

Melting point 236 - 237''C (recrystalllzed from ethyl acetate-isopropyl ether) 
20 NMR (200 MHz. CDCI3) ppm: 1.13 (12H. d, J=6.6 Hz), 1.49 (3H. s), 2.01 {1H. dd. J = 14.4 Hz. J = 2.0 Hz), 2.88 (1H. 
dd. J = 14.4 Hz, J= 9.6 Hz), 300 (2H, m). 340, 345 (total 3H. each s). 3.86 (1H. d, J=9.B Hz), 6.53 (1H. d, J=2.4 Hz), 
6.9-7.5 (10H, m) 

Elemental analysis (for C3^H35N202CI): 

Calculated (%): C, 74.01; H. 7.01; N, 5.67 
2S Found (%): C. 73.71; H. 6.89; N. 5.87 

Example 20 

3,4-trans-N-[2,6-Bis(1 -methylethyl)phenylh4-(2-chlorophenyl)-1 ,2,3.4-tetrahydro-1 .6,7-trimethyl-2-oxo- 
30 3-quinolineacetamide (A) 

Melting point: 213 - 215'*C (recrystalllzed from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 0.95 - 1.30. 1.16 (total 12H. m. d, J=6.e Hz). 2.06, 2.13 (total 3H. each s). 2.24, 2.30 
(total 3H. each s), 2.56 (1H, dd, J = 15.0. 3.8 Hz). 2.79 (1H, dd. J = 15.0. 7.8 Hz), 3.06 (2H, m). 339, 345 (total 3H. 
35 each s), 3.40 - 3.60 (1H. m), 4.69, 4.85 (total 1H, each d, J=10.0 Hz, J=13.0.Hz). 6.23, 6.47 (total 1H, each s), 6.79, 
6.90 (total 1H, each s), 7.00 - 7,30. 7.40 - 7.55. 7.55 (total 8H, m, m. s) 
Elemental analysis (for C32H37N2O2CI): 

Calculated (%): C. 74.33; H, 7.21; N. 5.42 
Found (%): C. 74.13; H, 7.09; N. 5.83 

40 

Example 21 

3,4-trans-N-I2.6-Bis(1 -methylethyl)phenyl]-6-chloro-4-(2-chlorophenyl)-1 .2.3.4-tetrahydro-1 -methyl-2-oxo- 
3-quinolineacetamide (A) 

46 

Melting point 231 - 234<'C (recrystalllzed from ethyl acetate-isopropyl ether-ethanol) 
NMR (200 MHz. CDCI3) ppm: 1.00 - 1.30, 1.16 (total 12H. m. d, J=6.8 Hz), 2.55 (1H, dd, J=15.0. 4.0 Hz). 2.76 (1 H. 
dd, J=15.0. 7.4 Hz), 3.06 (2H. m). 3.39, 345 (total 3H. each s), 3.40 - 370 (1H, m), 4.83, 4.96 (total 1H. each d. J = 
12.0 Hz, J = 14.0 Hz). 6.46. 6.62 (total 1H. each s). 6.90 - 7.56 (10H. m) 
so Elemental analysis (for C3oH32N202Cl2'0.2CH3C02C2H5): 
Calculated (%): C. 68.37; H. 6.26; N. 5.18 
Found (%): C, 68.14; H, 6.42; N. 5.24 
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Example 22 

3,4-cis-6-Chloro-1 ,2,3.4-tetrahydro-1 -methyl-N-[2-methyl-6-(1 -methylethyl)phenyll-2-oxo-4-phenyl- 

3-quinollneacetannide 

5 

To a solution of 6-ch!oro-1 ,2,3.4-tetrahydro-1 -fnethyl-2-oxo-4-phenyl-3-quinolineacetlc acid (transxis = about 4:1 
mixture, described in Reference Example 12) (220 mg) In anhydrous THF (7 ml) were added oxalyl chloride (0.11 ml) 
and DMF (one drop) at room temperature, followed by stirring for 0.5 hours. After the solvent was distilled off, the 
residue was dissolved in anhydrous THF (10 ml). To this solution was added a solutten of 2-isopropyl-6-methylanlline 

10 (0.135 ml) and triethylamlne (0.11 ml) in anhydrous THF (5 ml), followed by stirring at room temperature for 0.5 hours. 
After the solvent was distilled off, ethyl acetate was added to the residue, which was then washed successively with 
water, dilute hydrochloric acid, water, aqueous sodium hydrogen carbonate and water and then dried, followed by 
concentration, to yield the compound of Example 23 as colorless crystals (1 20 mg). After the filtrate was distilled to 
remove the solvent, the residue was subjected to silica gel column chromatography (eluted with"* hexanerethyl acetate 

IS = 1:0-43:1); the title conrpound, as cobrless crystals (35 mg), was obtained in the first fraction, the compound of 
Example 23 described betow. as additional colorless crystals (25 mg), was obtained in the second fraction. 
Melting point: 162 - 164*C (recrystallized from isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 1.17 (3H. d, J = 7.2 Hz), 1.20 (3H, d, J = 7.2 Hz), 2.23 (3H, s), 2.37 (IN, dd. J = 15.1. 
4.8 Hz), 2.91 (1H. dd, J = 15.1. 7,8 Hz). 3.09 (1H, m). 3.48 (3H. s), 3.65 (1H, m), 4.25 (1H. d. J = 6.7 Hz), 7.01 - 7.37 
20 (IIH, m) 

Elemental analysis (for C28H29N2O2CI): 

Calculated (%): C, 72.95; H. 6.34; N, 6.08 

Found (%): C, 72.64; H, 6.57; N, 6.19 

25 Example 23 

3,4-trans-6-Chloro-1-methyl-N-[2-methyl-6-(1-methylethyl)phenyl]-2-oxo-4-phenyl-1,2,3,4-tetrahydro- 
3-quinoiineacetamide 

30 The title compound, along with the compound of Example 22. was obtained as colorless crystals by the method 

described in Example 22. 

Melting point: 238 - 240*^0 (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz, CDCI3 + DMSO-dg) ppm: 1.16 (3H. d, J=7.0 Hz). 1.17 (3H. d. J = 7.0 Hz), 2.21 (3H, s), 2.57 - 2.64 
(2H, m). 3.10 (1H. m), 3.39 (3H. s). 3.34 - 3.50 (1H. m), 4.35 (1H, d, J=8.B Hz). 6.79 (1H. d, J=2.4 Hz). 7.01 - 7.40 
35 (IOH. m),8.48(1H, s) 

Elemental analysis (for C25H2gN202CI): 

Calculated (%): C, 72.95; H, 6.34; N, 6.08 
Found (%): C. 72.64; H, 6.40; N, 6.15 
The compounds of Examples 24 through 33 were obtained in the same reaction as in Example 22, using the 
40 carboxylic acid used in Example 22 and respective corresponding anilines. 

Example 24 

3.4-cis-6-Chloro-1,2,3,4-tetrahydro-1-methyl-2<»xo-4-phenyl-N-(2,4,64rimethoxypheny!)-3<|uinoIineaceta^ 

45 

Melting point: 160 • 162'C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.20 (1H. dd. J=14.4 Hz. J = 2.0 Hz), 3.10 (1H, dd. J = 14.4 Hz, J = 9.6 Hz), 3.39, 3.46 
(total 3H, each s). 3.81 (3H. s). 3.84 (6H, s), 4.34 (1H. d, J= 7.0 Hz). 6.17 (2H, s), 6.65 (1H. s), 6.9 - 7.3 (7H. m) 
Elemental analysis (for C27H27N2O5CI): 
so Calculated (%): C. 65.52; H. 5.50; N. 5.66 

Found (%): C. 65.51; H, 5.84; N. 5.84 

Example 25 

ss 3.4-trans-6-Chloro-l,2,3,4-tetrahydro-l-methyl-2-oxo-4-phenyl-N-(2.4,6-trimethoxyphenyl)-3-quinolineacetami^ 

Melting point 157 - ISB^C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.58 (1H. d. J=6.2 Hz), 3.32, 3.40 (total 3H, each s), 3.66. 3.79 (total 9H, each s), 4.37 
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{1H. d. J=7.6 Hz). 6.14 (2H, s). 6.85 (1H, d. J = 2.4 Hz). 6.7 - 7.4 (7H, m) 
Elemental analysis (for C27H27N2O5CI): 

Calculated (%): C, 65.52; H, 5.50; N, 5.66 

Found (%): C, 65.47; H, 5.60; N, 5.74 

Example 26 

3.4-cls-6-Chloro-N-(2.4-dlfluorophenyl)-1.2.3,4-tetrahydro-1-methyl-2K>xo-4-^^ 

Melting point: 198 - 200*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.34 (1H. dd. J = 15.0 Hz. J = 4.8 Hz). 2.81 (1H. dd. J = 15.0 Hz. J = 4.0 Hz). 3.47 (3H. 
s). 3.61 (1H. m). 4.19 (1H. d. J=r6.6 Hz). 6.8-7.3 (9H. m). 7.96 (1H. bs). 8.21 (1H, m) 
Elemental analysis (for C24H^9N202CIF2): 

Calculated {%): C. 65.38; H. 4.34; N. 6.35 

Found (%): C. 65.32; H, 4.41; N. 6.37 

Example 27 

3.4-trans-6-Chbro-N-(2.4-dffluorophenyI)-1,2.3Atetrahydro-1-methyl-2-axo-4-phenyl-3-qulno 

Melting point 165 - 168'»C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.55 (1H, m). 3.43 (3H, s), 3.43 (1H, m). 4.18 (1H. d. J=:13.2 Hz), 6.60 (1H. m). 6.86 
(2H. m). 6.97 (1H, d, J=8.6 Hz). 7,2 - 7.5 (7H. m), 7.8 (1H. bs), 8.2 (1H. m) 
Elemental analysis (for C24Hi9N202CIF2): 

Calculated (%): C. 65.38; H. 4.34; N, 6.35 

Found (%): C. 65.51; H. 4.34; N. 6.36 

Example 28 

3.4-cls-6<5hloro-N-(2,6Kiimethylphenyl)-1,2,3.4-tetrahydro-1-methyl-2H3Xo-4-phenyl-3K^u 

Melting point: 203 - 205"C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.30 (6H, s), 2.37 (1H. dd. J=15.2 Hz. J=4.8 Hz). 2.87 (1H. dd, J = 15.0 Hz. J= 8.2 Hz). 
3.47 (3H. 6), 3.64 (1 H. m), 4.24 (1 H. d. J = 6.6 Hz). 7.0 - 7.4 (1 H. m) 
Elemental analysis (for C26H25N2O2CI): 

Calculated (%): C. 72.13; H. 5.82; N. 6.47 

Found (%): C. 71.75; H, 5.84; N. 6.55 

Exanrple 29 

3.4-trans-6-Chloro-N-(2,6<fimethylphenyl)-1,2,3.4-tetrahydro-1-methy^2-oxo-4-phenyl-3-quinolineacetami 

Metting point: 201 - 203'^C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.20 (6H. s). 2.59 (2H, m), 3.38 (1H. m). 3.43 (3H. s). 4.29 (1H, d, J = 12.0 Hz). 6.64 
(1H. m), 6.9-7.4 (10H. m) 
Elemental analysis (for C26H25N2O2CI): 

Calculated (%): C, 72.13; H. 5.82; N, 6.47 

Found (%): C. 71.57; H. 5.76; N. 6.65 

Example 30 

3,4-cis-6-Chlon>1,2.3.4-tetrahydro-1-methyl-2-oxo-4-phenyl-N-(2,4.5-trimethyIphenyI)-3-quinolineacetamide 

Melting point: 224 - 227'*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.19 (6H. s>, 2.25 (3H. s). 2.35 (1H. dd. J=15.2 Hz. J=4.8 Hz). 2.86 (IH. dd. J = 15.4 
Hz. J = 7.8 Hz), 3.47 (3H. s). 3.63 (1 H. m), 4.24 (IH. d. J = 6.6 Hz), 6.88 (IH. s). 7.0 - 7.3 (9H, m) 
Elemental analysis (for C27H27N2O2CI): 

Calculated (%): C. 72.55; H. 6.09; N, 6.27 
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Found (%): C, 72.33; H. 6.27; N. 6.44 
Example 31 

3,44rans-6-Chbro-1,2,3,4-tetrahydrch1-methyl-2-oxo-4-phenyl-N-(2.4,64rimeth 

Metting point: 191 * 193''C (recrystallized from ethyl acetate-isopropy) ether) 
NMR (200 MHz, CDCI3) ppm: 2.16 (6H. s), 2.24 (3H. s). 2.58 (2H, m), 3.4 (1 H. m), 3.42 (3H, s). 4.29 (1H, d, J = 11 .8 
Hz). 6.65 (1H. m). 6.86 (2H, s), 6,98 (1H. d, J=B.6 Hz). 7.1 - 7.5 (6H. m) 
Elemental analysis (for C27H27N202CI): 

Calculated (%): C. 72.55; H, 6.09; N, 6.27 

Found (%): C. 72.64; H. 6.11; N, 6.36 

Example 32 

3,4-cis-N-[2.6-Bls(1 -methylethyl)phenyl]-6-chloro-1 ,2,3,4-tetrahydro-1 -methyl-2oxo-4-phenyl-3-qulnollneacetamide 

Melting point: 208 - 210^0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 1.18 (12H. t like. J=6.B Hz), 2.37 (1H, dd. J = 15.0. 5.4 Hz). 2.96 (1H, dd, J =15.0, 7.6 
Hz). 3.08 (2H. m), 3.48 (3H, s), 3.55 - 3.70 (1H. m). 4.27 (1H. d. J = 6.6 Hz), 7.00 - 7.35 (12H. m) 
Elemental analysis (for C3oH33N202CI): 

Calculated (%): C, 73.68; H. 6.80; N, 5.73 
Found (%): C, 73.75; H, 6.86; N. 5.68 

Example 33 

3,4-trans-N-[2,6-Bis(1 -methylethyOphenylJ-e-chloro-l ,2,3,4-tetrahydro-1 -methyl-2-oxo-4-phenyl- 
3-qulnolineacetamide 

Metting point: 259 - 260'* C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. DMSO-dc) ppm: 1.11 (12H, d, J=:7.0 Hz). 1.83 (1H, dd, J=15.0. 9.0 Hz), 2.37 (1 H. dd. J=15.0. 5.2 Hz), 
2.67 (IH, m), 2.90 - 3.20 (2H. m), 2.96 (3H, s), 3.32 (3H. s). 4,19 (1H, d, J=4.8 Hz). 6.68 - 6.82 (2H. m), 7.00 - 7.40 
(9H. m). 9.17 (1H.S) 
Elemental analysis (for C30H33N2O2CI): 

Calculated (%): C. 73.68; H, 6.80; N. 5.73 

Found (%): C, 73.72; H. 6.92; N. 5.63 

Example 34 

3,4-cis-N-[2,6-Bis-(1-methylethyl)phenylJ-6-chloro-3.4-dihydro-2-oxo-4-phenyl-2H-1-benzopyran-3-acetamide (A) 

Melting point: 229 - 232*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.18 (12H. d, J=7.0 Hz). 2.42 (IH, dd. J = 15.8 Hz. J=6.2 Hz), 2.85 (IH, dd. J=16.0 Hz, 
J=7.0 Hz). 3.08 (2H. m). 3.84 (1H, m). 4.39 (1H, d. J = 7.0 Hz). 6.5 (IH, bs), 7.1 - 7.4 (10H, m) 
Elemental analysis (for C29H30NO3CI): 

Calculated (%): C. 73.17; H, 6.35; N, 2.94 

Found (%): C. 73.06; H, 6.48; N, 2.97 

Example 35 

3,4-trans-N-[2,6-Bis-(l -methylethyl)phenyl]-3.4-d!hydro-6-methyl-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetamide (A) 

Metting point; 245 - 247**C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.17 (12H, d. J=6.8 Hz). 2.17. 2.21 (total 3H, each s), 2.63 (IH, m). 3.06 (2H, m). 3.58 
(2H. m), 4.44 (IH. d. J = 11.2 Hz). 6.49 (IH. bs). 6.78 (IH, bs). 7.0-7.5 (6H. m) 
Elemental analysis (for C30H33NO3): 

Calculated (%): C, 79.09; H, 7.30; N, 3.07 

Found (%): C. 79.06; H. 7.39; N. 3.07 
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Example 36 

3.4-cis-N-[2.6-Bls(1 -methyl8thyl)phenyl)-6-ch!oro-1 .2,3.4-tetrahydro-1 -methyW-phenyl-S-quinolineacetamide (B) 

Melting point: 239 - 241 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. DMSOdg) ppm: 1.11 (12H. d, J = 6.6 Hz). 2.25 - 2.35 (2H, m), 3.02 (2H, m). 3.20 - 3.40 (3H. m). 3.32 
(3H. s). 4.30 (1H. d. J = 6.6 Hz). 6.88 (1H. d. J = 2.2 Hz), 7.00 - 7.50 (10H. m), 9.20 (1H. s) 
Elemental analysis (for C3oH35N20CI): 

Calculated (%): C. 75.85; H. 7.43; N, 5.90 

Found (%): C. 76.17; H, 7.52; N. 5.77 

Example 37 

3,4-cis-6-Chloro-1 ,2,3,4-tetrahydro-1 -methyl-4-phenyl-N-(2.4.6-trimethoxyphenyI)-3-quinolineacetamide (B) 

Melting point 179 • IBO^C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCy ppm: 1.96 (1H. dd, J=15, B.2 Hz). 2.21 (1H, dd. J = 15, 6.2 Hz), 2.B6 (1H. m), 2.99 (3H, s), 
3.15 - 3.30 (2H, m). 3.81 (9H. s). 4.21 (1H, d. J=4.6 Hz), 6.16 (2H. s), 6.34 (1H. s). 6.58 (1H, d, J = 8.8 Hz). 6.84 (1H, 
s like). 7.00 - 7.35 (6H. m) 
Elemental analysis (for CZ7H29N2O4CI): 

Calculated (%): C. 67.42; H. 6.08; N. 5.62 

Found (%): C. 67.36; H. 6.20; N, 5.67 

Example 38 

3,4-cis-6-Chloro-N-(2,4-difluorophenyl)-1 ,2,3,4-tetrahydro-1 -methyl-4-phenyl-3-quinolineacetamide (B) 

Melting point 161 - 162*0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.99 (1H. dd. J=15. 8.2 Hz), 2.24 (1H. dd. J=15, 6.4 Hz). 2.88 (1H, m). 2.97 (3H, s). 3.15 
- 3.25 (2H. m). 4.21 (1H. d. J = 4.8 Hz). 6.61 (1H. d, J = 8.8 Hz), 6.80 - 7.35 (10H. m). 8.15 - 8.30 (1H. m) 
Elemental analysis (for C24H2iN2OCIF2-0.2CH3CO2C2H5): 

Calculated (%): C, 67.01; H. 5.12; N. 6.30 

Found (%): C. 66.71; H, 4.96; N. 6.61 

Example 39 

3.4-trans-N-[2.6-Bis(1 -methylethyOphenyl^l ,2,3.4-tetrahydro-1 -oxo-4-phenyl-2.6.7-trimethyl-3- 
isoquinolineacetamide (A) 

Melting point: 280 - 2B2'*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.00 - 1.35. 1.23 (total 12H. m, d, J=7.0 Hz), 2.22. 2.24. 2.28. 2.33 (total 6H. each s). 
2.58 (1H, dd, J=15.0. 10.0 Hz). 2.75, 2.96 (total 3H. each s). 2.89 (1H, dd. J = 15.0. 4.6 Hz). 3.08 (2H. m), 4.05 - 4.35 
(1H. m). 4.21, 4.23 (total 1H, each s), 6.85 - 7.40 (10H, m), 7.76. 7.94 (total 1H, each s) 
Elemental analysis (for C32H38N2O2): 

Calculated (%): C, 79.63; H. 7.94; N. 5.80 

Found (%): C. 79.56; H, 8.03; N, 5,74 

Example 40 

3,4-trans-1.2,3,4-Tetrahydro-1-oxo-4-phenyl-N-(2,4.6-trimethoxyphenyI)-2,6,74rimethyI-3-isoquinolineacetam (A) 

Melting point 213 - 214^*0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCIj) ppm: 2.23. 2.27. 2.34 (total 6H. each s). 2.50 (1H, dd. J=14.0. 10.0 Hz). 2.78 (1H, dd, J=14.0. 
4.8 Hz). 2.79. 2.98 (total 3H. each s), 3.67. 3.82 (total 9H. each s). 3.90 - 4.30 (1H. m), 4.23. 4.33 (total 1H. s), 6.02. 
6.17 (total 2H. each s), 6.32. 6.41 (total 1H. each s), 6.85 - 7.30 (6H, m). 7.80. 7.96 (total 1H. each s) 
Elemental analysis (for C29H32N2O5): 

Calculated (%): C. 71.29; H, 6.60; N. 5.73 

Found (%): C. 71.19; H. 6.62; N, 5.68 
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Example 41 

3.4-trans-N-(2.4-Difluorophenyl)-1 ,2,3,4-tetrahydro-2.6.7-trimethyM -oxo-4-phenyl-3-isoquinolineacetamide (A) 

5 Melting point 176 - 177**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.26 (3H, s), 2.32 (3H, s), 2.61 (1H, dd. J = 15.0. B.B Hz). 2.77 (1 H. dd. J=15.0, 5.0 Hz). 

2.94 (3H. s). 4.15 - 4.30 (1H. m). 4.17 (IN, s). 6.80 - 7.30 (8H, m), 7.41 (IH. bs). 7.92 (1H. s). 8.10 - 8.30 (1H. m) 

Elemental analysis (for C26H24N2O2F2): 

Calculated (%): C, 71.87; H. 5.57; N, 6.45 
10 Found (%): C. 71 .63; H, 5.68; N, 6.24 

Example 42 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-chloro-1 ,2,3,4-tetrahydro-1 -methyl-2-oxo-4-phenyl-3-quinoxalineacetamlde (A) 

IS 

Melting point: 205 - 206^C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 1.09 (6H, d. J = 6.B Hz), 1.16 (6H, d. J = 7.0 Hz). 2.63 (IH, dd. J = 15.0. 8.6 Hz), 2.84 
(IH. dd. J = 15.0. 4.6 Hz). 3.02 (2H, m). 3.44 (3H, s). 5.15 (1 H, dd, J = 8.6, 4.6 Hz), 6.90 - 7.35 (12H, m) 
Elemental analysis (for C29H32N3O2CI): 
20 Calculated (%): C. 71 .08; H. 6.58; N, 8.57 

Found (%): C. 71.29; H, 6.61; N, 8.81 

Example 43 

2S 6-Chloro-1 ,2,3.4-tetrahydro-1 -methyI-2-oxo-4-phenyl-N-(2.4,6-trrmethoxyphenyl)-3-quinoxallneacetamide (A) 

Melting point: 236 - 238*0 (recrystallized from THF-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.51 (1 H, dd, J=14.0, 9.5 Hz), 2.73 (IH, dd, J = 14.0. 3.8 Hz), 3.43 (3H, s), 3.65 (6H, s). 
3.79 (3H. s). 5.10 (IH. dd, J = 9.6. 3.8 Hz). 6.11 (2H, s), 6.57 (IH, s), 6.90-7.35 (8H, m) 
30 Elemental analysis (for C26H26N3O5CI): 

Calculated (%): C. 62,97; H, 5.28; N, 8.47 
Found (%): C, 62.61; H, 5.48; N, 8.20 

Example 44 

35 

6-Chloro-N-(2,4-drfluorophenyl)-1,2,3,4-tetrahydro-1-methyl-2-oxo-4-phenyl-3-quinoxalineacetamlde (A) 

Melting point: 160 - lei'^C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.68 (1 H. dd. J=15.0, 7.0 Hz), 2.80 (1 H. dd. J = 15.0, 5.8 Hz). 3.45 (3H. s). 4.99 (1 H. t 
40 like. J = 6.3 Hz), 6.78 - 7.42 (10H. m). 7.76 (IH. m). 8.10 - 8.30 (IH, m) 
Elemental analysis (for C23HieN302CIF2): 

Calculated (%): C. 52.52; H. 4.11; N, 9.51 
Found (%): C, 62.57; H. 4.23; N, 9.74 

45 Example 45 

N-I2,6-Bis(1 -methylethyl)phenyl]-6-chloro-1 ,2-dihydro-1 -methyl-2-oxo-4-phenyl-3-quinolineacetamlde 

To a solution ot the compound obtained in Reference Example 18 (1 00 ml) in 1 ,2-dichloroethane (5 ml) were added 
so i-hydroxybenzotrlazole (45 mg) and 1 ,3-dlcyctohexylcarbodiimide (90 mg), followed by stirring at room temperature 
for 0.5 hours. To this mixture was added 2,6-diisopropylaniline (0.5 ml), followed by heating under reflux for 10 hours. 
After the reaction mixture was concentrated, ethyl acetate was added to the residue, the precipitated crystals were 
separated by filtration. The filtrate was washed successively with hydrochloric acid, water, aqueous potassium carbon- 
ate and water and then dried, after which the solvent was distilled off, to yield the title compound as colorless crystals 
55 (105 mg). 

Melting point: 237 - 238*C (recrystallized from acetone-ethyl ether) 

NMR (200 MHz. CDCI3) ppm: 1 .09 (12H, d. J = 6.8 Hz), 2.98 (IH. m). 3.62 (2H, s), 3.88 (3H. s). 7.09 - 7.60 (11 H, m). 
8.53 (IH, s) 
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Elemental analysis (for C3oH3^N202CI): 

Calculated (%): C, 73.98; H. 6.42; N, 5.75 
Found (%): C. 73.75; H, 6.64; N, 5.72 

Example 46 

6-Chloro-N-(2,4-difiuorophenyI)-1 .2-dihydro-1 -methyl-2-oxo-4-phenyl-3-quinolineacetamid8 (B) 

Melting point: 217 - 218**C (recrystallized from acetone-ethyl ether) 
NMR (200 MHz. CDCI3) ppm: 3.54 (2H, s). 3.87 (3H. 8). 6.77 - 6.87 (2H, m), 7.15 (1H, d. J = 2.4 Hz), 7.29 - 7.58 (9H, 
m), 8.19 (1H. m). 9.28 (1H. b) 
Elemental analysis (for C24H^7N202CIF2): 

Calculated (%): C. 65.66; H, 3.90; N. 6.38 

Found (%): C, 65.81; H. 4.16; N, 6.44 

Example 47 

N-[2,6-Bis(1 -methylethyl)phenyll-1 ,2-dihydro-2,6.7-trimethyl-1 -oxo-4-phenyl-3-isoquinolineacetamide (A) 

Melting point 265 - 270*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.00 - 1.30, 1.12 (total 12H, m. d. J=6.8 Hz), 2.18. 2.24 (total 3H. each s). 2.34. 2.38 
(total 3H. each s). 2.83 (2H. m), 3.03. 3.14 (total 2H. each s). 3.77. 3.78 (total 3H. each s), 6.55 - 6.80 (2H, m), 7.10 - 
7.60 (8H. m). 8.15-8.30 (1H. m) 
Elemental analysis (for C32H3eN2O2-0.25CH3CO2C2H5): 

Calculated (%): C. 78.85; H. 7.62; N, 5.57 

Found (%): C, 78.82; H, 7.37; N, 5.56 

Example 46 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-chloro-1 -oxo-4-phenyl- 1 H-2-ben2opyran-3-acetamide (B) 

Melting point: 183 - 1B4*C (recrystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz. CDCIg) ppm: 1 .16 (12. d. J=6.8 Hz), 3.03 (2H, m), 3.54 (2H, s), 6.94 - 7.55 (11 H. m), 8,31 (1 H, d, J = 
8.6 Hz) 

Elemental analysis (for C29H28NO3CI): 

Calculated (%): C. 73.49; H. 5.95; N, 2.96 
Found (%): C, 73.37; H. 6.15; N. 2.89 

Example 49 

6-Chloro-N-(2,4-difluorophenyl)-1 -oxo-4-phenyH H-2-ben20pyran-3-acetamide (B) 

Melting point: 244 - 245'*C (recrystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz. CDCI3) ppm: 3.50 (2H, s). 6.81 - 6.90 (2H. m). 7.01 (1 H. d. J = 1 .6 Hz), 7.34 - 7.54 (6H. m). 8.25 (1 H, 
m), 8.28 (1H. d. J = B.4 Hz) 
Elemental analysis (for C23H^4N03CIF2): 

Calculated (%): C. 64.88; H, 3.31; N, 3.29 

Found (%): C, 64.82; H. 3.49; N. 3.26 

Example 50 

N-[2.6-Bis(1 -methylethyl)phenyl]-6-chloro-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetamide (A) 

Melting point 252 > 255<'C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.15 (12H. d. J = 7.0 Hz). 3.03 (2H. m), 3.52 (2H, s), 7.0 - 7.6 (11 H. m) 
Elemental analysis (for C29H28NO3CI): 

Calculated (%): C. 73.49; H. 5.95; N, 2.96 

Found (%): C. 73.36; H. 5.85; N. 3.26 
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Example 51 

6-Chloro-2K3XO-4-phenyl-N-(2,4,64rimethaxyphenyI)-2H-1-benzopyran-3-acetam (A) 

5 Melting point: 257 - 259^C (recrystallized from chbrotorm-othyl acetate- isop ropy I ether) 

NMR (200 MHZ. CDCI3) ppm: 3.49 (2H. s). 3.79 (9H, s). 6.12 (2H, s). 7.0 - 7.6 (9H. nn) 
Elemental analysis (for C26H22NOeCI): 

Calculated (%): C. 65.07; H, 4.62; N, 2.92 
Found (%): C. 64.81; H. 4.44; N, 3.02 

10 

Example 52 

6-Chloro-N-(2.4-difluorophenyl)-2-oxo-4-phenyl-2H-1-benzopyran-3-acetamide (A) 

IS Melting point: 225 - 227''C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 3.49 (2H, s). 6.8 - 6.9 (2H. m). 7.05 (1 H. d, J = 2.4 Hz). 7.3 - 7.6 (6H, m), 8.1 - 8.3 (2H, m) 
Elemental analysis (for C23H^4N03CIF2): 

Calculated (%): C, 64.88; H, 3.31; N. 3.29 

Found (%): C. 64.26; H. 3.54; N. 3.00 

20 

Example 53 

N-[2,6-Bls(1 -methylethyl)phenyl]-6-methyl-2oxo-4-phenyl-2H-1 -benzopyran-3-acetamide (A) 

2S Melting point: 257 - 258*C (recrystallized from ethyl acetale-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1.14 (12H. d. J = 7.0 Hz). 2.29 (3H, s). 2.03 (2H. m). 3.51 (2H. s). 6.85 (1H, s). 7.1 - 7.7 
(10H, m) 

Elemental analysis (for C30H31NO3): 

Calculated (%): C. 79.44; H, 6.89; N. 3.09 
30 Found (%): C. 79.15; H. 6.75; N. 3.14 

Example 54 

6-Methyl-2-oxo-4-phenyl-N-(2,4,6-trimethoxyphenyl)-2H-1-benzopyran-3-acetamlde (A) 

3S 

Melting point: 256 - 257*C (recrystallized from chlorofomn-ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCIg) ppm: 2.27 (3H. s), 3.47 (2H, s), 3.76 (3H. s). 3.78 (6H. s). 6.11 (2H, s), 6.83 (1H, s). 7.2 - 7.6 
(7H, m) 

Elemental analysis (for C27H25NO6): 
40 Calculated (%): C. 70.58; H, 5.48; N. 3.05 

Found (%): C. 70.22; H, 5.60; N, 2.95 

Example 55 

45 N-(2,4-Difluorophenyl)-6-methyl-2-oxo-4-phenyl'2H-1 -benzopyran-3-acetamide (A) 

Melting point: 168 - 170'*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.28 (3H. s). 3.47 (2H. s), 6.8 - 6.9 (3H. m). 7.3 - 7.5 (4H, m). 7.5 - 7.6 (3H, m), 8.1 - 8.3 
(1H, m), 8.45(1 H,bs) 
so Elemental analysis (for C24H^7N03F2): 

Calculated (%): C, 71.11; H, 4.23; N, 3.46 
Found (%): C, 70.84; H. 4.25; N. 3.54 

Example 56 

55 

N-[2,6-Bis(1 -methylethyl)phenyl]-4-(2-methoxyphenyl)-1 -0X0-1 H-2-benzopyran-3-acetamide (B) 
Melting point: 250 - 252'*C (recrystallized from acetone-ethyl ether) 
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NMR (200 MHz, CDCy ppm: 1.08, 1.15 (total 12H, each d, J=6.6 Hz). 2.96 (2H, m). 3.47 (1H. d. J = 15.4 Hz), 3.60 
(1H, d, J = 15.4 Hz), 3.62 (3H, s). 6.91 - 7.67 (10H. m). 8.38 (1H. dd. J= 7.8. 1.7 Hz) 
Elemental analysis (for C3oH3^N04): 

Calculated (%): C. 76.73; H. 6.65; N. 2.98 

Found (%): C, 76.53; H. 6.79; N. 3.00 

Example 57 

N-[2,6-Bis(1 -methylethyl)phenyI]-6-chloro-4-phenyl-3-quinolineacetamide (B) 

Melting point 262 - 263^0 (recrystallized from ethyl acetate-lsopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.12 (12H, d. J = 6.8 Hz), 2.87 (2H. m). 3.80 (2H. s), 6.46 (1H. s), 7.10 - 7.70 (10H. m), 
8.11 (1H, d. J = 9.0 Hz), 9.05 (1H. s) 
Elemental analysis (for C29H29N2OCI): 

Calculated (%): C. 76.22; H, 6.40; N, 6.13 

Found (%): C. 75.93; H, 6.65; N, 6.44 

Exannple 56 

3.4K;is-N-(2,4-Difluorophenyl)-3,4<Jihydro^-methyl-2-oxo-4-phenyl-2H-1-benzopyran-3-acBtami^^ (A) 

Melting point 194-196*C (recrystallized from ethyl acetate-isopropyl ether) 
Exannple 59 

3,4K;ls-6-Chloro-N-(2,4<lrfluorophenyl)-3,4<iihydro-2'Oxo-4-phenyl-2H-1-benzopyran-3-acetamide (A) 

Melting point 162-184^C (recrystallized from ethyl acetate-isopropyl ether) 
Example 60 

3,4-trans-N-[2,6-Bis(1 -methylethyl)phenyl]-1 ,2,3,4-tetrahydro-1 ,6-dimethyl-2-oxo-4-phenyl-3-quinoiineacetamide (A) 

Melting point 251-252**C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 0.90 - 1.30. 1.17 (total 12H, m, d, J=7.0 Hz). 2.17, 2.21 (total 3H. each s), 2.61 (1H, dd, 
J=15, 6.2 Hz). 2.71 (1H. dd, J=15. 5.4 Hz). 3.06 (2H, m). 3.30 - 3.50 (1H. m), 3.35. 3.43 (total 3H. each s). 4.27. 4.38 
(total 1H, each d, J=10Hz, J-11 Hz). 6.46. 6.59 (total 1H, each s), 6.80 - 7.40 (11 H, m) 

Example 61 

3,4-trans-N-[2.6-Bis(1-methylethyI)phenyl]-3-(6K:hloro-1,2,3,4-tetrahydro-1-methyl-2K3XO-4-phenylquinoH 
propionamide (A) 

Melting point 178-180.5**C (recrystallized from ethyl acetale-hexane) 
NMR (200 MHz, CDCI3) ppm: 1.13 (6H, d, J=4.0 Hz). 1.16 (6H. d. J=3.2 Hz). 1 .70 - 2.30 (2H, m), 2.45 - 2.58 (2H. m), 
2.92 - 3.20 (3H, m). 3.41 (3H. s), 4.01 (1 H. d, J=4.B Hz). 6.90 - 7.40 (11 H. m), 7.54 (1 H. bs) 

Example 62 

3,4-trans-3-(6-Chbro-1,2,3,4-tetrahydro-1-methyl-2-oxo-4-phenylquinolln-3-yl)-N-(2.4.6-trimethoxyphe^^^ 
propionamide (A) 

A white foam 

NMR (200 MHz. CDCI3) ppm: 1.67 - 2.20 (2H. m), 2.36 - 2.70 (2H. m). 3.20 - 3.50 (1H. m). 3.39 (3H. s). 3.66 (6H, s), 
3.79 (3H. s). 3.98 (1H. bd). 6.11 (2H. s), 6.90 - 7.40 (9H. m) 
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Example 63 

N-(2.4-Difluorophenyl)-1 .2.3.4-tetrahydro-1 .6-dimethyl-2-oxo4-phenyi-3<iuinoxalineacetamide (A) 

Melting point 94.5-95.0*C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.26 (3H, s). 2.60 (1H, dd. J=15. 8.5 Hz), 2.77 (1H. dd. J=15. 5.5 Hz). 3.43 {3H. s), 5.01 
(1H. dd, J=8.5. 5.5 Hz). 6.76 - 7.32 (10H. m). 7.87 (1H. bs), 8.25 (1H. m) 

Example 64 

N-I2,6-Bis(1 -methylethyl)phenyl]-1 ,2.3.4-tetrahydro-1 ,6-dimethyl-2-oxo-4-phenyl-3-quinoxaiineacetamide (A) 

Melting point: 1 86.5-1 87.5"C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 1.08 (6H, d, J=6.6 Hz), 1.15 (6H, d, J=7.0 Hz). 2.28 (3H, s). 2.59 (1H. dd, J=15, 9.4 Hz), 
2.81 (1 H. dd, J=15. 4.6 Hz). 3.06 (2H. m), 3.42 (3H. s), 5.16 (1 H, dd. J=9.4. 4.6 Hz), 6.90 - 7.30 (12H. m) 

Example 65 

1 ,2,3,4-Tetrahydro-1 ,6-dimethyl-2-oxo-4-phenyl-N-(2,4.6-trlmethoxyphenyl)-3-quinoxaiineacetamide (A) 

Melting point: 237-238'C (recrystallized from THF-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.26 (3H, s), 2.49 (1H, dd. J=14. 10 Hz). 2.71 (1H, dd. J=14. 3.6 Hz), 3.41 (3H. s), 3.63 
(6H, s). 3.79 (3H, s), 5.11 (1H. dd. J=10. 3.6 Hz), 6.11 (2H, s). 6.68 (1H. bs), 6.87 - 7.28 (8H, m) 

Example 66 

N-(2,6-Dimethoxyphenyl)-1 ,2,3,4-tetrahydro-1 ,6-dimethyl-2-oxo-4-phenyl-3-quinoxaIineacetamide (A) 

Melting point: 139.5-140.5*0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.26 {3H. s). 2.40 - 2.80 (2H. m), 3.41 (3H. s). 367 (6H. s), 5.10 (1H. bdd). 6.54 (2H. d, 
J=8.4 Hz). 6.80 - 7.30 (10 H. m) 

Example 67 

6-Chloro-N-(2.6-dlmethoxyphenyl)-1 ,2,3,4-tetrahydro-1 Hmethyl-2-oxo-4-phenyl-3-qulnQxalineacetamide (A) 

Melting point; 21 2.5-21 3.2'*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.35 - 2.90 (2H. m), 3.41 (3H. s). 3.69 (6H. s), 5.08 (1 H, m). 6.53 (2H. d. J=e.O Hz). 6.72 
(1H. bs), 6.95 - 7.30 (9H, m) 

Example 68 

N-[2.5-Bls(1 -methylethyl)phenyl]-6-chloro-1 ,2-dihydro-2-oxa-4-phenyl-3-quinolineacetamide (A) 

Melting point: 333-337"C (recrystallized from methanol-chloroform-isopropyl ether) 
NMR (200 MHz, CDCIa-DMSO-ds) ppm: 1.11 (12H. d, J=7.0 Hz). 3.54 (2H, s), 7.0 - 7.6 (11H, m), 8.84 (1H. b), 12.2 
(1H. b) 

Example 69 

1 ,2-Dihydro-1 ,6-dimethyl-2-oxo-4-phenyl-N-(2.4,6-trimethoxyphenyl)-3-quinolineacetamide (A) 

Metting point: 275.5-277. 0**C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.28 (3H. s), 3.54 (2H. s). 3.73 (3H, s), 3.77 (6H. s). 3.86 (3H. s). 6.10 (2H. s). 6.96 (1H. 
bs). 7.25- 7.55 (8H.m) 
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Example 70 

N-(2,6-Dimethoxyphenyl)-1 .2-dihydro-1 .6<limethyl-2-oxo-4-phenyl-3-quinolrneacetamide (A) 

Melting point: 21 2.0-21 3.5"C (recrystalllzed from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.2B (3H. s). 3.54 (2H. s). 3,76 (6H. s), 3.86 (3H, s). 6.53 (2H. d. J=8.4 Hz), 6.96 (1H. 
bs). 7.10 (1H. t, J=8.4 Hz). 7.30 - 7.60 (8H. m) 

Example 71 

N-I2,6-Bis(1 -methylethyl)phenyl]-6-chloro-2-methaxy-4-phenyl-3-quinolineacetamide (A) 

Melting point: 256-259**C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz, CDCI3) ppm: 1.14 (12H. d. J=7.0 Hz). 3.69 (2H. s), 4.19 (3H. s). 7.1 - 7.2 (2H. m). 7.2 - 7.4 (5H. m). 
7.5 - 7.6 (3H, m). 7.84 (1H. m) 

Example 72 

6-Chloro-N-(2.6-drmethoxyphenyl)-2-methoxy-4-phenyl-3-quinolineacetamlde (A) 

Melting point: 220-222"C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz. CDCI3) ppm: 3.63 (2H. b). 3.79 (6H. s). 4.18 (3H. s), 6.55 (2H. d. J=8.6 Hz). 7.15 (1H. m). 7.28 (1H, 
m). 7.3 - 7.5 (2H. m). 7.5 - 7.6 (4H. m). 7.83 (1H. d, J=9.0 Hz) 

Example 73 

N-(2.4-Dffluorophenyl)-4-(2-m8thoxyphenyl)-1 -0x0-1 H-2-benzopyran-3-acetamide (A) 

Melting point 214-216"C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCy ppm: 3.51 (2H, s). 3.70 (3H. s). 6.8 - 6.9 (2H. m), 6.96 (1H. d. J=10.4 Hz). 7.0 - 7.2 (2H. m), 
7.26 (1H. m), 7.4 - 7.7 (3H, m). 7.75 (1H. b). 8.15 (1H, m), 8.36 (1H. dd, J=7.6 Hz. 1.2 Hz) 

Example 74 

N-(2,6-Dimethoxyphenyl)-4-{2-methoxyphenyl)-1 -oxo-l H-2-ben2opyran-3-acetamide (A) 

Melting point: 210-213*C (recrystallized from ethyl acetate^sopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 3.46 (2H. m). 3.68 (3H, s). 3.77 (6H, s). 6.54 (2H. d, J= 8.4 Hz), 6.93 (1 H, d, J = 8.2 Hz), 
7.0 - 7.2 (3H. m), 7.35 (1 H, dd. J = 7.4 Hz. 1 .6 Hz), 7.4 - 7.6 (3H, m), 8.35 (1 H, m) 

Example 75 

4-(2-Methoxyphenyl)-1 -oxo-N-(2,4,6-trimethoxyphenyl)-1 H-2-benzopyran-3-acetamide (A) 

Melting point 229-23rc (recrystallized from ethyl acetate-chtorofomiisopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 3.47 (2H, m), 3.67 (3H, s). 3.76 (3H, s). 3.78 (6H. s), 6.11 (2H, s), 6.9 - 7.2 (3H. m). 7.35 
(1H. d. J = 6.8 Hz). 7.4 - 7.6 (3H, m). 8.36 (1H. m) 

Example 76 

6-Chloro-N-(2,6-dimethoxyphenyl)-1 -oxo-4-phenyl-1 H-2-ben2opyran-3-acetamlde (A) 

Melting point 245-24r*C (recrystallized from chloroform-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 3.45 (2H, m). 3.78 (6H. s). 6.54 (2H. d. J = 8.4 Hz). 7.01 (1H. d. J = 1.4 Hz). 7.18 (1H. 
t. J = 8.6 Hz). 7.4 - 7.6 (6H. m). 8.27 (1 H. d. J = 8.4 Hz) 
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Example 77 

6-Chloro-N-(2.6-ethoxyphenyl)-1 -oxo-4-phenyl-1 H-2-benzopyran-3-acetannide (B) 

Melting point: 209-21 0'C (recrystallized from ethanol) 
NMR (200 MHz, CDCy ppm: 1.31 (6H. t, J = 7 Hz), 3.44 (2H, b), 4.01 (4H. q, J = 7Hz). 6.52 (2H. d. J = 8.4 Hz). 7.02 
- 7.52 (9H. m). 8.27 (1H, d. J = 8.4 Hz) 

Example 78 

6-Chloro-N-[4-(N,N-dimethylamlno)phenyl]-2-oxo-4-phenyl-2H-1-ben2opyran-3-acetamide (A) 

Melting point 220-222**C (recrystallized from ethyl acetate-chtoroform-isopropyl ether) 
NMR (200 MHz. CDCIg) ppm: 2.90 (6H. s). 3.42 (2H. s). 6.68 (2H. d, J=9.0 Hz), 7.04 (1H, d. J = 2.0 Hz). 7.3 - 7.6 (9H. 
m), 7.95 (1H. b) 

Example 79 

6-Chloro-N-(2.6-dimethoxyphenyl)-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetamide (A) 

Melting point: 245-247**C (recrystallized from chloroform-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 3.47 (2H. b). 3.78 (6H, s). 6.55 (2H. d, J=8.4 Hz), 7.03 (1H, d. J=1.8 Hz). 7.16 (1H, t, 
J=8.4 Hz), 7.3 - 7.5 (4H. m). 7.5 - 7.6 (3H. m) 

Example 80 

N-[4-(N, N-Dimethylamino)phenyl]-6-methyl-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetamide (A) 

Melting point: 227-228'*C (recrystallized from ethyl acetate-chloroform-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.27 (3H. s), 2.89 (6H, s). 3.41 (2H. s), 6.68 (2H, d, J=:8.8 Hz). 6.84 (1H. s). 7.3 - 7.4 
(6H, m), 7.5 - 7.6 (3H. m). 8.18 (1H. b) 

Example 81 

N-(2,6-Dlmethoxyphenyl)-6-methyl-2-oxo-4-phenyl-2H-1 -ben2opyran-3-ac0tamlde (A) 

Melting point: 257-258* C (recrystallized from chloroform-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.27 (3H, s), 3.46 (2H, b), 3.77 (6H. s). 6.54 (2H, d. J=8.4 Hz). 6.83 (1H. s), 7.14 (1H, 
t, J=:8.4 Hz). 7.2 - 7.3 (2H. m). 7.4 - 7.6 (5H, m) 

Example 82 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-chloro-4-(2-methylphenyl)-2-oxo-2H-1 -benzopyran-3-acetamide (A) 

Metting point: 241 -243**C (recrystallized from acetone-methanol) 
NMR (200 MHz. CDCI3) ppm: 1.13 (total 12H, d, J=6.8 Hz, 1.0 - 1.1, m). 2.03, 2.09 (total 3H, each s), 3.00 (2H, m), 
3.38 (1H. d, J=:13.8 Hz). 3.58 (1H, d. J = 13.8 Hz). 6.85 (1H. d, J=2.4 Hz), 7.1-7.2 (3H. m), 7.3-7.5 (6H, m) 

Example 83 

6-Chloro-N-(2,4-difluorophenyl)-4-(2-methylphenyI)-2-oxo-2H-1-benzopyran-3-acetamlde (A) 

Melting point: 186-ie8'*C (recrystallized from chloroform-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.09 (3H. s). 3.35 (1H, d. J=14.1 Hz). 3.50 (1H, d. J=13.9 Hz), 6.7 - 6.9 (3H, m). 7.17 
(1H. m), 7.3 - 7.5 (5H, m), 8.0 - 8.2 (2H, m) 
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Example 84 

6-Chloro-N-(2.6<limethoxyphenyO-4-(2-m8thylphenyl)-2K>xo-2H-1-benzopyran-3-ac^ (A) 

Melting point: 196-198<'C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.09 (3H. s). 3.4 (2H. m), 3.75 (6H. s), 6.53 (2H, d, J = 8.4 Hz). 6.82 (1 H, d. J = 2.2 Hz). 
7. 1 4 (1 H. t, J = 8.4 Hz). 7.2 (1 H. m). 7.3 - 75 (5H. m) 

Example 85 

6-Chloro-4-(2-methylphenyl)-2-oxo-N-(2,4.6-trimethoxyphenyl)-2H-1-benzopyran-3-acetamide (A) 

Melting point: 183-185*0 (recrystallized from ethyl acetate-isopropy! ether) 
NMR (200 MHz, CDCI3) ppm: 2.08 (3H. s), 3.4 (2H, m). 3.74 (3H. s). 3.78 (6H. s). 6.09 (2H. s), 6.81 (1H. m). 7.2 - 7.5 
(6H. m) 

Example 86 

6-Chloro-N-(2.6-dimethylphenyl)-4-(2-methylphenyl)-2-oxo-2H-1-benzopyran-3-acetamide (A) 

Melting point: 235-238^0 (recrystallized from ethyl acetate-isopropy I ether) 
NMR (200 MHz. CDCI3) ppm: 2.10 (3H. s). 2.17 (6H, s). 3.36 (1H. d, J=13.8 Hz), 3.54 (1H. d. J=14.0 Hz), 6.86 (1H. 
d. J=2.4 Hz), 7.04 (3H. m), 7.2 - 7.3 (1H, m). 7.3 - 7.5 (5H, m) 

Example 87 

6-Chloro-4-(2-methylphenyl)-2-oxo-N-(2.4,6-trimethyIphenyI)-2H-1-benzopyfan-3-acetamide (A) 

Melting point: 238-241 "C (recrystallized from ethyl acetate-acetone-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.10 (3H. s), 2.12 (6H. s). 2.23 (3H, s), 3.34 (1H. d. J=14.0 Hz). 3.52 (1H. d. J=13.8 Hz), 
6.85 (3H. m). 7.2 - 7,3 (1H. m). 7.3 - 7.5 (5H, m) 

Example 88 

6-Chloro-N-(2,6-diethoxyphenyl)-4-(2-methylphenyl)-2-oxo-2H-1-benzopyran-3-acetamide (A) 

Melting point: 200-202°C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.29 (6H. t. 0=7.0 Hz), 2.08 (3H, s). 3.44 (2H, b). 3.98 (4H. q, J=7.0 Hz). 6.50 (2H, d. 
J=8.4 Hz). 6.82 (1 H, m). 7.09 (1 H, t, J=8.6 Hz), 7.2 - 7.5 (6H, m) 

Example 89 

6-Chloro-N-(2,6-diethoxy-4-f]uorophenyl)-4-(2-methylphenyl)-2-oxo-2H-1-benzopyran-3-acetamide (A) 

Melting point: 208-209*0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 1.29 (6H. t, J=7.0 Hz). 2.08 (3H. s). 3.32 (1H. bd), 3.53 (1H, bd). 3.93 (4H, q. J=7.0 Hz). 
6.23 (2H. d. J=11 Hz). 6.83 (2H. bs), 7.19 - 7.50 (7H. m) 

Example 90 

N-I3.5-Bls(trifluorofnethyl)phenyl]-6-chloro-4-(2-methylphenyl)-2K>xo-2H-1-benzopyran-3-aceta^ (A) 
Melting point 205-206*0 (recrystallized from ethyl acetate-isopropyl ether) 
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Example 91 

N-I2,6-Bis(1 -methylethyl)phenyl]-6-chloro-4-(2-methylphenyl)-1 -quinolineacetamide (B) 

5 Melting point: 208-21 0'C (recrystallized fronn ethyl acetate-isopropyl ether) 

NMR (200 MHz. COC\^) ppm: 1.11 (6H,d. J=7.0 Hz). 1.13 (6H. d. J=7.0 Hz). 1.97 (3H. s), 2.85 (2H. nr^). 3.60 (1H, d, 
J=16Hz). 3.79 (1H. d. J=16 Hz). 6.43 (1H. bs), 7.00 - 7.70 (8H, m). 8.12 (1H. d, J = 8.8 Hz), 9.08 (1H, s) 

Example 92 

10 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-chloro-4-(2-methoxyphenyl)-2-oxo-2H-1 -benzopyran-3-acetamide (A) 

Melting point; 303-305* C (recrystallized from chloroform) 
NMR (200 MHz. CDCI3) ppm: 1.13 (dd. 12H. J=2.4. 6.8 Hz). 2.90 - 3.05 (m. 2H). 3.38 (d. 1H. J=13.8 Hz). 3.65 (d. 1H, 
IS J=14.0 Hz), 3.71 (s. 3H). 6.95 (d. 1H. J=2.4 Hz), 7.06 - 7.18 (m. 4H), 7.22 - 7.30 (m. 2H), 7.37 (d. 1 H. J=8.8 Hz). 7.44 
. 7.58 (m, 2H) 

Example 93 

20 6-Chloro-N-(2,6-diethoxyphenyl)-4-(2-methoxyphenyl)-2-oxo-2H-1-benzopyran-3-acetamide(A) 

Melting point: 226-227'*C (recrystallized from ethyl acetate-methanol) 
NMR (200 MHz. CDCy ppm: 1.29 (6H. t. J=7.0 Hz), 320 - 338 (1H, m). 356 - 370 (1H, m). 369 (3H, s). 3.98 (4H. 
q, J=7.0 Hz), 6.51 (2H, d. J=B.4 Hz), 6.92 (1H, d, J=2.2 Hz), 7.00 - 7.18 (3H. m), 7.28 - 7.56 (4H, m) 

25 

Exannple 94 

N-[2,6-Bis(l -methylethyl)phenyl]:6-chloro-2-axo-4-(2-trifluoromethylphenyl)-2H-1 -benzopyran-3-acetamide (A) 

30 Melting point: 246-247** C (recrystallized from ethyl acetate) 

NMR (200 MHz. CDCIg) ppm: 1.12 (12H. t. J=6.4 Hz). 2.88 - 3.06 (2H, m), 3.07 (1H. d, J=14.0 Hz). 3.79 (1H, d. J=13.8 
Hz). 6.72 (1H. d. J = 2.4 Hz). 7.13 (1 H. d. J=7.0 Hz), 7.20 - 7.30 (1H, m). 7.32 - 7.50 (4H, m). 7.64 - 7.74 (2H. m), 7.84 
-7.92 (1H. m) 

3S Example 95 

6-Chloro-N-(2,6-dlethoxypheny!)-2-axo-4-(2-trifluoromethylphenyl)-2H-1-benzopyran-3-acetamW^ (A) 

Melting point: 197-199*C (recrystallized from ethyl ether - ethyl acetate) 
40 NMR (200 MHz. CDCIg) ppm: 1 .27 (6H, t, J = 7.0 Hz), 2.94 - 3.08 (1 H. m), 3.70 - 388 (1 H, m), 397 (4H, q. J=7.0 Hz), 
6.50 (2H. d. j=8.4Hz). J=B.4 Hz), 6.68 (1H. s), 7.09 (1H. t. J=8.0 Hz), 7.32 (2H, d. J=8.6 Hz), 7,44 (1H, dd, J=2.2. 8.6 
Hz). 7.46 - 7.58 (1 H. m). 7.58 - 7.76 (2H, m). 7.86 (1 H. d. J=7.6 Hz) 

Example 96 

4S 

6-Chloro-N-(2,6<liethoxy-4-fluorophenyl)-2<)xo-4-(2-trffluoromethylphenyl)-2H-1-benzopyran-3^ (A) 

Melting point: 199-200*C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCy ppm: 1.28 (6H. t. J = 7.0 Hz). 3.01 (1H. bd). 3.75 (1H, bd). 3.93 (4H. q. J=7.0 Hz). 6.23 (2H, 
so d, J=11 Hz). 6.69 (1H, bs). 7.18 - 7.90 (7H, m) 

Example 97 

6-Chloro-4-(2-methoxyphenyl)-2-oxo-N-(2.4.6-trifluoiophenyI)-2H-1-benzopyran-3-acetamide (A) 

ss 

Melting point: 243-245*C (recrystallized from ethyl acetate) 
NMR (200 MHz. CDCy ppm: 3.41 (1H. d, J=14.2 Hz), 3.55 (1 H, d, J=14.0 Hz). 3.73 (3H, s). 6.70 (2H. ddd, J=2.0. 7.6, 
8.8 Hz). 6.97 (1H. d. J=2.4 Hz). 7.09 (1H. d. J=8.6 Hz). 7.17 (1H, d. J=7.0 Hz), 7.21 (1H. dd. J=2.0. 4.2 Hz). 7.36 (1H, 
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d. J = 8.8 Hz), 7.48 (1H, dd. J=2.4 Hz). 7,54 (1H. ddd. J=2.2, 7.0. Hz). 7.75 (1H, bs) 
Example 98 

6-Chloro4sl-(2,6KJimethoxybenzyO-4-(2-methylphenyO-2-oxc>-2H-1-benzopyr^^ 

6-Chloro-4-(2-methylphenyl)-2-oxo-2H-1-benzopyran-3-acetic acid was reacted with 2,6-dimethoxybenzylamine 
by a method similar to Example 1 (A) to yield the title compound. 
Melting point: 194-1 96^*0 (recrystallized from ethyl acetate-fnethanol-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.05 (3H, s). 3.11 (1H. d. J = 14.0 Hz). 3.27 (1H, d. J=14.0 Hz), 3.81 (6H. s). 4.49 (2H. 
d. J=5.4 Hz). 6.35 (1 H, b). 6.54 (2H. d. J = 8.4 Hz). 6.81 (1 H. d, J = 2.2 Hz), 7.2 - 7.5 (7H, m) 

Example 99 

N-[2,6-Bis(1 -methyIethyl)phenyO-6-chloro-1 ,2-dihydro-1 -methyU-phenyl-S-quinolineacetamide 

A mixture of the compound obtained in Example 57 (150 mg), dioxane (5 ml) and methyl Iodide (1.5 ml) was 
refluxed for 2 hours while heating. Upon solvent removal by distillation, a quaternary salt (iodide), resulting from 1 -meth- 
ylation of the compound of Example 57, was obtained as yellow crystals. To a solution of this quaternary salt In methanol 
(5 ml) was added sodium borohydride (30 mg) at 0*0. followed by stirring for 20 minutes. The reaction mixture was 
acidified with dilute hydrochloric acid and then alkalinized with aqueous potassium carbonate, followed by extraction 
with ethyl acetate. The extract was washed with water and dried, after which the solvent was distilled off, to yield the 
title compound as colorless crystals (90 mg). 

Melting point: 192 - 194*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCy ppm: 1.15 (12H. d. J = 6.6 Hz), 2.86 (3H, s), 2.95 (2H, m), 3.17 (2H. s). 4.08 (2H. s), 6.45 - 

6.58 (2H. m). 7.00 - 7.50 (10H, m) 

Elemental analysis (for C3oH33N20CI-0.2i-Pr20): 

Calculated {%): C, 75.94; H, 7.31; N, 5.68 

Found (%): C, 75.71; H, 7.13; N, 6.02 

Example 100 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-chloro-1 .2-dihydro-1 -methyl-4-(2-methylphenyl)-3-quinolineacetamide 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-ch!oro-4-(2-methylphenyl)-3-quinolineacetamide (Example 91 ) was reacted by 
a method similar to Example 99 to yield the title compound. 
Melting point: 159.5-160.5''C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 1.14 (6H, d. J=3.6 Hz), 1.17 (6H, d. J=3.6 Hz), 2.15 (3H. s), 2.87 (3H, s). 2.95 (2H, m), 
3.05 (2H. m), 4.11 (2H, s). 6.36(1 H, d. J = 2.2 Hz). 6.53 (1H, d, J = 8.8 Hz), 6.97 (1H. bs), 7.00 - 7.40 (BH. m) 

Example 101 

N^3,5-Bis(trifluoromethyl)benzyll-1.2Hdihydro-2Hrnethyl-4-(2-methylphenyl)-1<>xo-3-isoquinolinecarbox^ 

To a solution of 2-methyl-4-(2-methylphenyl)-1 (2H)-isoquinolinone-3-carboxylic acid (293 mg) in THF (1 0 ml) were 
added oxalyl chloride (0.104 mQ and DMF (one drop) at room temperature, followed by stirring for 1 hour. After the 
solvent was distilled off. the residue was dissolved in dichloromethane (10 ml). To this solution was added a solution 
of 3.5-bis(trifluoromethyl)benzylamine (340 mg) and triethylamine (0.154 ml) in dichloromethane (5 ml), followed by 
stirring at room temperature for 5 hours. After the solvent was distilled off, ethyl acetate was added to the residue. This 
mixture was washed successively with water, dilute hydrochtoric acid, water, aqueous sodium hydrogen carbonate and 
water and then dried, after which the solvent was distilled off. to yield the title compound as colorless crystals (250 mg). 
Melting point: 168.5 - 170.0**C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 2.02 (3H, s). 3.59 (3H. s). 4.24(1H. dd, J = 14.6. 5.6 Hz), 4.42 (1H, dd, J=14.6, 5.6 Hz), 
6.15 (1H, b, NH). 6.89 (1H, m). 7.09 (4H. m), 7.50 (4H. m), 7.79 (1H, s), 8.44 (1H, m) 
Elemental analysis (for C27H2oN2P2Fe): 

Calculated: C, 62.55; H. 3.69; N, 5.40 

Found: C, 62.29; H. 4.12; N, 5.68 
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Example 102 

N-[3,5-Bis(trifluoromethyl)benzyl]-1.2<Jihydrc>-N,2Kiimethyl-4-(2-methylphen 
s Method C 

A mixture of the compound (1 56 mg) obtained in Example 1 01 , sodium hydride (60% in oil) (1 2 mg) and DMF (5 
ml) was stirred at room tenriperature for 30 minutes, and methyl iodide (0.5 mi) was added, followed by stirring at room 
temperature tor 1 hour The reaction mixture was poured into water and extracted with ethyl acetate, and the extract 
10 was washed with water and then dried, followed by solvent removal by distillation, to yield the title compound as color- 
less crystals (156 mg). 

Method D 

IS Using N-[3,5-bis(trifluoromethyl)ben2yl]methylamine in place of 3,5-bis(trifluoromethyl)ben2ylamine, 2-methyl-4- 

(2-methylphenyl)-1 (2H)-isoquinolinone-3-carboxylic acid was amidated in substantially the same manner as in Exam- 
ple 101 to yield the title compound as colorless crystals. 
Melting point: 76 - 7B**C (recrystallized from hexane) 

NMR (200 MHz, CDCI3) ppm: 2.01 (1.5H, s). 2.12 (1.5H. s). 2.77 (1.5H, s), 2.97 (1.5H, s). 3.58 (1.5H. s). 3.60 (1.5H, 
20 s), 4.10 (0.5H, d. J = 14.4 Hz), 4.26 (0.5H, d, J=14.4 Hz). 4.78 (0.5H. d. J=14.4 Hz), 4.96 (0.5H. d. J=14.4Hz), 6.86-7.02 
(2H, m), 7.12-7.32 (3H. m), 7.48-7.57 (4H, m), 7.79 (1H, s), 8.51 (1H, m) 
Elemental analysis (for C28H22N2O2F6): 
Calculated: C. 63.16; H. 4.16; N, 5.26 
Found: C. 63.40; H, 4.37; N. 5.02 
2S The compounds of Examples 1 03 to 188 were obtained by reacting 1 (2H)-isoquinoline-3-carbQxylic acids having 

respective corresponding substituents with amines in the same manner (amidation) as in Example 101 or method D 
of Example 102, or by reacting amide compounds having respective corresponding substituents with alkylating agents 
in the same manner (alkylation) as method C of Example 102. With respect to Examples 103 to 188, the name of the 
compound is followed by the symbol [C] when the compound was produced by alkylation, other production examples 
30 being based on amidation. 

Example 103 

N-Benzyl-1,2-dihydro-N,2-dimethyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 

as 

Melting point: 172 - 173.5*C (recrystallized from ethyl acetate) 
NMR (200 MHz. CDCy ppm: 2.22 (3H, s). 2.85 (3H, s), 3.50 (3H, s). 3.96 (1H, d. J = 14.6 Hz). 5.05 (1H, d, J = 14.6 
Hz). 6.66 (1H, dd, J = 8.0. 2.0 Hz). 6.92-7.56 (11 H, m). 8.53 (1H. m) 
Elemental analysis (for C26H24N2O2-0.2H2O): 
40 Calculated: C. 78.05; H, 6.15; N. 7.00 

Found: C. 78.25; H, 6.11; N. 7.00 

Example 104 

45 1 ,2-Dihydro-N-(2-methoxybenzyl)-N.2-dimethyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinecarboxamide [C] 

Melting point: 153 - 154.5*C (recrystallized from ethyl acetate) 
NMR (200 MHz. CDCI3) ppm: 2.04 (1.5H. s). 2.19 (1.5H, s). 2.74 (1.5H, s). 2.89 (1.5H. s). 3.59 (1 .5H. s). 3.62 (1 .5H. 
s), 3.77 (1.5H. s). 3.78 (1.5H. s). 4.35 (1H. dd. J=15.2, 7.6 Hz). 4.73 (1H, dd. J=15.0. 5.8 Hz), 6.08 (0.5H, d. J=7.2 Hz), 
so 6.24 (0.5H. d. J = 7.6 Hz), 6.56-7.56 (10H. m), 8.51 (1 H. m) 
Elemental analysis (for C27H26N2O3): 

Calculated: C. 76.03; H. 6.14; N. 6.57 
Found: C, 75.66; H. 6.20; N, 6.56 

55 
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Example 105 

N-(2-Chlorobenzyl)-1 .2-dihydro-N.2-dimethyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinecarboxamide [C] 

Melting point: 143 - 144*C (reciystallized from ethyl acetate) 
NMR (200 MHz. CDCy ppm: 2.05 (1.5H. s). 2.20 (1.5H, s). 2.79 (1.5H. s). 2.94 (1.5H, s). 3.63 (1.5H. s), 3.65 (1.5H, 
s). 4.26 (1H, d. J=15.4 Hz). 5.08 (IH, d. J=16.2 Hz). 5.92 (0.5H. d, J=8.0 Hz). 6.07 (0.5H. d, J=8.0 Hz). 6.89-7.59 (10H. 
m), 8.53 (1H, m) 

Elemental analysis (for C26H23N2O2CI): 
Calculated: C, 72.47; H. 5.38; N. 6.50 
Found: C, 72.46; H. 5.37; N. 6.73 

Example 106 

1 .2-Dihydro-N-(3,5KJimethylbenzyO-N,2-dimethyl-4-(2-methyIphenyl)-1 -axo-3-isoqurnoIlnecart>oxamide [C] 

Melting point: 135 - 136''C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz, CDClg) ppm: 2.01 (1.5H, s), 2.20 (1.5H. s), 2.25 (6H, s), 2.66 (1.5H. s), 2.84 (1.5H, s), 3.58 (1.5H, s), 
3.61 (1 H. s). 4.08 (1H, dd, J=14.0, 8.8 Hz). 4.71 (1H, t. J = 12.8 Hz). 6.45 (1H. s), 6.52 (1H. s), 6.87-7.55 (8H, m), 8.52 
(1H. m) 

Elemental analysis (for C2BH28N2O2): 

Calculated: C. 79.22; H. 6.65; N. 6.60 
Found: C. 78.85; H, 6.58; N, 6.64 

Example 107 

N-Ethyl-1 ,2-dihydro-N-(2-methoxybenzyl)-2-methyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinecarboxamide [C] 

Melting point 119 - 120"C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 0.97 (0.9H. t, J=7.2 Hz). 1 . 1 2 (2.1 H. t. J = 7.2 Hz), 2.01 (0.9H, s). 2. 1 9 (2. 1 H, s). 2.85-3.20 
(2H. m). 3.62 (2.1H. s). 3.63 (0.9H. s). 3.79 (3H, s). 4.30 (0.7H, d. J=15.8 Hz), 4.35 (0.3H. d. J=15.8 Hz), 4.87 (0.3H, 
d, J = 15.8 Hz). 4.93 (0.7H. d, J = 15.8 Hz). 5.88 (1H, m). 6.56-7.58 (10H. m). 8.53 (1H. m) 
Elemental analysis (for C28H28N2O3): 

Calculated: C, 76.34; H. 6.41; N, 6.36 

Found: C, 76.57; H, 6.48; N. 6.51 

Example 108 

1 ,2-Dihydro-N-(2-methoxybenzyl)-N,2-dimethyl-1 -oxo-4-phenyl-3-isoquinolinecarboxamide [C] 

Melting point: 146.5 - 147.5'*C (recrystallized from ethyl acetate) 
NMR (200 MHz. CDCI3) ppm: 2.72 (3H. s), 3.62 (3H, s), 3.77 (3H, s). 4.40 (1H, d. J = 15.2 Hz), 4.64 (1H, d. J=15.2 
Hz). 6.23 (1H. d. J=6.2 Hz). 6.69 (1H. t. J=7.4 Hz). 6.78 (1H, d, J=8.4 Hz), 7.15-7.31 (3H. m), 7.41-7.60 (6H, m). 8.52 
(1H, m) 

Elemental analysis (for C26H24N2O3): 

Calculated: C, 75.71; H, 5.86; N, 6.79 
Found: C, 75.43; H, 5.83; N. 6.90 

Exanpie 109 

1 ,2-Dlhydro-N-(4-methoxybenzyl)-2,6,7-trimethyl-1 -oxo-4-phenyl-3-isoquinolinecarboxamide 

Melting point: 240 - 242.5'C (recrystallized from THF-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.22 (3H, s). 2.34 (3H. s). 3.53 (3H. s). 3.79 (3H. s), 4.17 (2H, d. J = 5.4 Hz). 6.15 (1 H. 
bt. J = 5,4 Hz). 6.72 (4H. s), 6.89 (1 H. s), 7.30-7.50 (5H, m). 8.14 (1 H, s) 
Elemental analysis (for C27H26N2O3): 

Calculated: C, 76.03; H, 6.14; N. 6.57 

Found: C. 75.70; H. 6.32; N. 6.47 
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Example 110 

1,2-Dihydro-N-(2-methoxybenzyi)-2.6,7-trimethyt-1-oxo-4-phenyl-3-jsoquinoline^^ 

Melting point: 229 - 231.5''C (recrystallized from THF-ethyl ether) 
NMR (200 MHz. CDCy ppm: 2.23 (3H. s), 2.36 (3H. s). 3.57 (3H. s). 3.75 (3H, s). 4.24 (2H, d. J = 6.4 Hz). 6.21 (1 H. 
bt). 6.70-6.90 (3H. m). 6.93 {1H, s), 7.15-7.30 (6H. m). 8.21 (IH. s) 
Elemental analysis (for C27H2gN203): 

Calculated: C. 76.03; H. 6.14; N. 6.57 
Found: C. 75.95; H. 6.18; N. 6.53 

Example 111 

1 ,2-DihydrD-N-(2-methoxybenzyl)-N,2,6.7-tetramethyl-1 -oxo-4-phenyl-3-lsoqulnollnecarboxamide [C] 

Melting point: 123 - 124'C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.26 (3H. s). 2.40 (3H. s). 2.70 (3H, s), 3.60 (3H. s), 3.77 (3H. s). 4.38 (IH. d, J=15 Hz). 
4.64 (1 H. d. J = 1 5 Hz). 6.20 (1 H. dd. J = 7.2, 1 .4 Hz). 6.69 (1 H, dt. J = 1 .0, 7.6 Hz), 6.79 (1 H, d, J = 7.4 Hz), 6.97 (1 H, 
s), 7.10-7.35 (2H, m). 7.35-7.55 (4H, m), 8.27 (IH. s) 
Elemental analysis (for C2eH28N203): 

Calculated: C. 76.34; H. 6.41; N, 6.36 

Found: C. 76.00; H. 6.70; N, 6.00 

Example 112 

N-[3,5-Bis(trifluoromethyl)benzyl]-1 ,2-dihydro-N.2,6,7-tetramethyH -oxo-4-phenyl-3-isoquinolinecarboxamide [C] 

Melting point: 148 - U9*'C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.26 (3H, s). 2.40 (3H, s), 2.76 (3H, s). 3.58 (3H, s), 4.26 (IH, d, J = 15 Hz), 4.74 (IH. 
d. J = 15 Hz). 6.94 (IH. s). 7.15-7.45 (5H. m). 7.50 (2H, s), 7.80 (1H. s), 8.27 (1H. s) 
Elemental analysis (for C29H24N2O2F6): 

Calculated: C. 63.73; H, 4.43; N. 5.13 

Found: C, 63.98; H, 4.59; N. 5.13 

Example 113 

1,2-Dihydro-N-(2-methoxybenzyl)-2-methyl-1-oxo-4-phenyl-3-isoquinolinecarbaxamide 

Melting point: 220 • 221 °C (recrystallized from ethyl acetate) 
Example 114 

1,2-Dihydro-N-(2-methoxybenzyl)-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 

Melting point: 237 • 239''C (recrystallized from ethyl acetate) 
Example 115 

N-(2-Chlorobenzyl)-1,2<lihydro-2-methyl-4-(2-methylphenyI)-1-oxo-3-isoquinolinecarboxamide 

Melting point: 230 - 23rC (recrystallized from ethyl acetate) 
Example 116 

1,2-Dihydro-N-(3.5-dimethylbenzyl)-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 
Melting point: 176.5 - 177.5^C (recrystallized from ethyl acetate) 
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Example 117 

N-BenzyH .2-dihydroN-(2-methoxybBnzyI)-2-methyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinecarboxamide [A] 

Melting point 118 - 120*^0 (recrystailized from ethyl ether-hexane) 
Example 118 

1,2-Dihydro-N-(4-methoxybenzyl)-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecart)oxamide 

Melting point: 178 • 179.5''C (recrystailized from ethyl acetate) 
Example 119 

N-Benzyl-1,2-dihydro-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 

Melting point 170 - 172<*C (recrystailized from ethyl acetate) 
Example 120 

N-Benzyl-4-(2-ethylphenyl)-1 ,2-dihydro-2-methyH -oxo-3-isoquinolinecarboxamide 
Melting point 177 - 179*C (recrystailized from ethyl acetate) 

Example 121 

4-(2-Ethylphenyl)-1,2-dihydro-N-(4-methoxyben2yI)-2-methyl'1-oxo-3-isoquinolinecart)oxamide 

Melting point 195 - AdS^C (recrystailized from ethyl acetate) 
Example 122 

N43,5-Bis(trlfluoromethyl)benzyqo,2<Jihydro-2-methyl-4-(2,6-dimethylphenyl)-lK)xo>3-isoquinolinec^ 

Melting point 225.5 - 226.5'*C (recrystailized from ethyl acetate) 
Elemental analysis (for C25H22N202Fg): 
Calculated: C, 63.16; H, 4.18; N. 5.26 
Found: C. 62.94; H. 4.18; N, 5.15 

Example 123 

N-[3,5-Bis(trifluoromethyl)benzyl]-1.2-dihydro-4-(2,6-dimethylphenyl)-N,2-dlmethyl-1-oxo- 
3-tsoquinolinecarboxamide [C] 

Melting point 121 - 124**C (recrystailized from ethyl ether) 

Example 124 

1,2-Dihydro-N-(2-methoxybenzyl)-2-methyI-4-{2,6-dimethylphenyl)-1-oxo-3-isoquinolinecarboxamide 

Melting point 175 - ITT'C (recrystailized from ethyl acetate) 
Example 125 

1 ,2-Dihydro-4-(2,6<limethylphenyl)-N-(2-methoxybenzyl)-N,2-dimethyl-1 -oxo-3-isoquinormecarboxamide [C] 
Melting point 192 - 194''C (recrystailized from ethyl acetate-ethyl ether) 
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Example 126 

1,2-Dihydro-2,67-trimethyl-1<ao-4-phenyl-N-(2-phenylethyl)-3-isoquinoH'necar^ 
Melting point: 225 - 226.5^0 (recrystallized from ethyl acetate-isopropyl ether) 
Example 127 

1,2-Dihydro-2,6J-trimethyl-N-(4-methylbenzyl)-lK>xo-4-phenyl-3-isoquinolinecarb^^ 

Metting point: 240 - 242''C (recrystallized from ethyl acetate-isopropyl ether) 
Example 128 

1,2-Dlhydro-N-(3-methoxyben2yl)-2,6,7-trimethyl-1-oxo-4-phenyl-3-isoquino!inecarboxamide 

Melting point: 201 - 203'C (recrystallized from THF-ethyl ether) 
Example 129 

N-(4-Chlorobenzyl)-1.2-dihydro-2,6J-trimethyl-1-oxo^-phenyl-3-isoquinolinecarboxamide 

Metting point: 243,7 - 245.7'C (recrystallized from THF-isopropyl ether) 
Example 130 

N-(3-Chloroben2y 1)0 ,2<lihydro-2,6,74rlmethy!-1 <>xo-4-phenyl-3-isoqu inolinecarboxamide 

Metting point: 213 - 214*C (recrystallized from THF-ethyl ether) 
Example 1 31 

N-(2-Chlorobenzyt)-1,2-dihydro-2,6,7-trimethyl-1oxo-4-phenyl-3-isoquinormecarboxamide 

Melting point: 259.5 - 260.5*C (recrystallized from THF-ethyl ether) 
Example 132 

1 .2-Dihydro-N,2,6J-tetramethyl-N-(4HTiethylbenzyl)-1 -oxo-4-phenyl-3-isoquinolinecarboxamide [C] 

Metting point: 169.8 - 170.8'C (recrystallized from ethyl acetate-isopropyl ether) 
Example 133 

1 ,2-Dihydro-N-(4-methoxybenzyl)-N,2,6,7-tetramethyl-1 -oxo-4-phenyl-3-isoquinolinecarboxamide [C] 

Melting point: 201 - 202°C (recrystallized from ethyl acetate-isopropyl ether) 
Example 134 

N-(4-Chlorobenzyl)-1 ,2-dlhydro-N,2,6.7-tetramethyl-1 -oxo-4-phenyl-3-lsoquinolinecarboxamide [C] 
Metting point: 175 - 176''C (recrystallized from ethyl acetate-isopropyl ether) 
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Example 135 

N43,5-Bls(trifluoromethyl)benzyl)-1,2<Iihydro-2.67-trimethyl- 

Melting point 92 - 93^C (recrystallized from ethyl acetate-isopropyl ether) 
Example 136 

1,2-Dihydro-N42-{2-methoxyphenyl)ethyl]-2,67-trimethyl-1<)xo-4-phenyl-3-lsoquinoH 

Melting point 214 - 216<'C (recrystallized from ethyl acetate-isopropyl ether) 
Example 137 

1 .2-Dihydro-N-[2-{2-methoxyphenyl)ethyll-N.2,6.7-tetramethyl-1 ■oxo-4-phenyl-3-isoquinolinecarboxamide [C] 

Melting point 110 - lire (recrystallized from ethyl ether-hexane) 
Example 138 

N42-(3.4-Dimethoxyphenyl)ethyl]-2,87-trimethyl-1-Qxo-4-phenyI-3-isoquinolinecarboxa^ 

Melting point 185 - 1B7**C (recrystallized from THF-isopropyl ether) 
Example 1 39 

6-Chloro-1 ,2-dihydro-N-(4-methoxybenzyl)-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 

Melting point 181 - 1B3*C (recrystallized from ethyl acetate) 
Example 140 

6- Chloro-1 ,2-dihydro-N-(4-methoxybenzyl)-N.2-dimethyl-4-(2-methylphenyl)-l -oxo-3-isoquinolinecarboxamide [C] 

Melting point 159 - 160.5''C (recrystallized from ethyl acetate) 
Example 141 

N-Benzyl-6-chloro-1,2-dihydro-N,2-dimethyl-4-(2-methylphenyf)-1-oxo-3-isoqulnolinecart)Oxamide 

Melting point 151 • 153*'C (recrystallized from ethyl acetate) 
Example 142 

7- Chloro-1 ,2<Iihydro-N-(4-methoxybenzyl)-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecart)oxamide 

Melting point 204 - 205.5''C (recrystallized from ethyl acetate) 
Example 143 

N-Benzyh7-chtoro-1,2<Jihydro-N,2<iirriethyl-4-(2-methylphenyl)-1<>xo-3-isoqulnolinecartx> 
Melting point 171 - 172*^0 (recrystallized from ethyl acetate) 
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Example 144 

6- Chioro-1 .2Klihydra-N-(2-rhethoxybenzyI)-2-methyM-(2-methylphenyl)-1-oxc>-3-lso^ 

Metting point: 200.5 - 202.5'C (recrystallized from ethyl acetate) 
Example 145 

7- Chloro-1,2<Jlhydro-N-(2-methoxybenzyl)-2-methyl-4-(2-methylphenyl)-l-oxa-3-isoqu 

Melting point: 187 - 18B**C (recrystallized from ethyl acetate) 
Example 146 

N-Benzyl-1,2<iihydro-N,2,6J-tetramethyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinecarboxamide 

Melting point: 177 • 178'*C (recrystallized from ethyl acetate) 
Example 147 

N-Benzyl-1,2<ilhydro-4-(2,6-dimethylphenyl)-N,2,67-tetramethyl-1-oxo-3-isoqutnol{necarbo^ 

Melting point: 186 - 187.5''C (recrystallized from ethyl acetate) 
Example 148 

1,2-Dihydro-N-furfuryl-2,6,7-trimethyl-1-oxo-4-phenyl-3-isoquinolinecarboxamide 

Melting point: 224 - 225'*C (recrystallized from THF-isopropyl ether) 
Example 149 

1,2-Dlhydro-2,6,7-trimethyl-1-oxo-4-phenyl-N-(2-pyrldyl)methyl-3-isoquinolinecarboxamide 

Melting point: 218 - 220'C (recrystallized from THF-ethyt ether) 
Example 150 

1.2-Dihydro-2.6J-trimethyl-1-oxo-4-phenyl-N-(2-thienyl)methyl-3-isoquinolinecarboxamide 

Melting point 256.5 - 258.0*'C (recrystallized from tetrahydrofuran-isopropyl ether) 
Example 151 

1 ,2-Dihydro-N-(4-methoxybenzyI)-N,2-dimethyl-4-(2-methylphenyI)-1 -oxo-3-isoquinoIinecarl30xamide [CJ 

Melting point: 147 - 150*C (recrystallized from hexane-ethyl acetate) 
Example 152 

1,2-Dihydio-N-[2-(2HTiethoxyphenyl)ethyl]-2-methyl-4-(2-methylphenyl)-1<)xo-3-isoquinolinecar^ 
Melting point: 217 - 219"C (recrystallized from ethyl acetate) 
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Example 153 

1 ,2-Dihydro-N^2-(2Hnethoxyphenyl)ethyl]-N.2<limethyl-4-(2-methylphe^^^^ -oxo-3-iscxjuino!inecart)oxamide [C] 

Melting point 123 - 125'C (recrystallized from ethyl ether) 
Example 154 

1,2-dihydro-N-(2-methoxyphBnyl)-2-methyl-4-(2-methyIphenyl)-lK>xo-3-isoquinolinecaTboxamide 

Melting point 142 • 145'*C (recrystallized from ethyl ether) 
Example 155 

1.2-Dihydro-2-methyM-(2<nethylphenyl)-1<)xo-N-(3,4.5-trimethoxyphenyl)-3HSoquinollneca 

Melting point 222.5 - 224<'C (recrystallized from ethyl acetate) 
Example 156 

N-[3,5-Bis(trifluoronrwthyl)benzyl]-1 ,2-dihydro-2-methyl-1 -oxo-4-phenyl-3-isoquinolinecartx)xamide 

Melting point 150 - 152'C (recrystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz. CDCy ppm: 3.55 (3H.s). 4.34 (2H,d.J = 6.2Hz), 6.68 (IH.bt), 7.12-7.50 (BH.m). 7.52 (2H,s). 7.78 
(1H.S), 8.37 (IH.m) 

Example 157 

N-[3,5-Bis(trifluoromethyl)benzyl]-1 ,2-dihydro-N.2-dimethyl-1 -oxo-4-phenyl-3-isoquinolinecarboxamide [C] 

Melting point 144.5 - 146*C (recrystallized from ether) 
NMR (200 MHz, CDCI3) ppm: 2.78 (3H,s), 3.61 (3H.s), 4.26 (1H,d,J = 14.2Hz), 4.75 (2H,d,J = 14.2Hz), 7.19-7.40 (6H, 
m). 7.51 (2H.S). 7.53-7.58 (2H,m). 7.81 (IH.s), 8.52 (IH.m) 

Example 158 

N-I3,5-Bis(trifluoromethyl)benzyl]-1 ,2-dihydro-4-(2-methoxyphenyl)2-methyl-1-oxo-3-isoquinolinecarboxamide 

Melting point 236 - 238''C (recrystallized from ethyl acetate) 
Example 1 59 

N-[3,5-Bls(trifluoromethyl)benzyll-1,2-dihydro-4-(2-methoxyphenyl)-N,2-dimethyl-1-oxo-3-isoquinolinecart)Oxam 
[C] 

Melting point 171 - 173''C (recrystallized from ethyl ethyl acetate-ether) 
Example 160 

1,2-Dihydro-N-(2-methoxybenzyl)-4-(2-methoxyphenyI)-2-methyl-1-oxo-3-isoquinolinecarboxamide 

Melting point 191 - 193*0 (recrystallized from ethyl acetate) 
Example 161 

1 ,2-Dihydro-N-(2-methoxybenzyl)-4-(2-methoxyphenyl)-N.2-dimethyl-1 -oxo-3-isoquinolinecarboxamide [C] 
Melting point 146 - 148.5''C (recrystallized from ethyl acetate-ethyl ether) 
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Example 162 

N-Benzyl-4-(2-ethylphenyl)-1 ,2-dihydro-N.2-dimethyl-1 -oxo-3-isoquinolinecafboxamide [C] 
A colorless oily substance 

NMR (200 MHz, CDCI3) ppm: 1 .04 (3H, t. J = 7.6 Hz). 2.63 (2H. m). 2.83 (3H. s). 3.61 (3H, s). 3.94 (1 H. d. J=14.2 Hz). 
5.06 (1H. d. J=14.2 Hz). 6.60-6.65 (2H. m). 6.95-7.55 (10H. m). B.52 (1H, m) 

Example 163 

4-(2-Ethy lphenyl)-1 ,2-dihydro-N-(4-methoxybenzyl)-N,2-dimethyl-1 -oxo-3-isoqulnollnecarboxamjde [C] 
A colorless oily substance 

NMR (200 MHz, CDCI3) ppm: 1.04 (3H. t, J = 7.6 Hz). 2.66 (2H. m). 2.80 (3H. s). 3.59 (3H. s). 3.80 (3H. s). 3.91 (1H. 
d, J = 14.4 Hz). 4.94 (1H, d. J = 14.4 Hz), 6.57-6.72 (4H. m). 6.94-7.19 (3H, m). 7.36-7.55 (4H. m). 8.51 (1H, m) 

Example 164 

N-BenzyM-(2-ethylphenyl)-1 ,2-dihydfo-N,2,6,7-tetramethyl-1-oxo-3-isoqulnolinecarboxamide 

A white powder 

NMR (200 MHz, CDCI3) ppm: 1.26 (3H, t. J=7.0 Hz). 2.23 (3H, s). 2.39 (3H. s). 2.65 (2H. m). 2.73 (3H. s), 3.57 (3H, 
s), 3.79 (1H, d, J = 14.0 Hz), 4.92 (1H, d, J = 14.0 Hz), 6.50-7.40 (10H, m). 8.26 (1H, s) 

Example 165 

N-[3,5-Bis(trifluoromethyl)benzyI]-4-(4-fluorophenyl)-1,2-dihydro-2-methyl-l-oxo-3-isoquinolinecarbo 

Melting point: 184 - 186'*C (recrystallized from ethyl ether) 
NMR (200 MHz. CDC\^) ppm: 3.59 (3H,s). 4.39 (2H. d. J=5.8 Hz). 6.32 (1H. bt. NH). 6.95 (1H. t, J = 8.4 Hz). 7.10 - 
7.37 (5H, m), 7.51 (1H. m), 7.56 (2H. s). 7.83 (1H, s), 8.45 (1H. m) 

Example 166 

N-[3,5-Bis(trlfluoromethyl)benzylH-(^fluorophenyI)-1 ,2-dihydro-N,2-dimethyl-1 -oxo-3-isoquinolinecarboxamlde (C) 

Melting point: 99 - lOI^'C (recrystallized from isopropyl ether-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.83 (3H, s). 3.60 (3H. s), 4.28 (1H, d. J=14.4 Hz), 4.78 (1H, d, J = 14.4 Hz), 6.93 - 7.02 
(2H, m), 7. 1 3 - 7.39 (3H, m). 7.52 - 7.61 (4H. m), 7.84 (1 H. s). 8.52 (1 H. m) 

Example 167 

1,2-Dihydro-2-methyl-4-(2-methylphenyl)-1-oxo-N-(3,4,5-trimethoxybenzyl)-3-lsoquinolinecarboxamide 

Melting point: 227 - 228'*C (recrystallized from ethyl acetate) 
Example 168 

1 ,2-Dihydro-N.2-dimethyl-4-(2-methylphenyl)-1 -oxo-N-(3.4.5-trimelhoxybenzyl)-3-isoquinolinecarboxamtde (C) 

Melting point: 178 - 179.5**C (recrystallized from ethyl acetate) 
Example 169 

1.2-Dihydro-2-methyl-N-(4-methylbenzyl)-4-(2-methylphenyl)-1-oxo-3-isoquinollnecarboxamide 
Melting point: 165 - 166'»C (recrystallized from ethyl acetate-ethyl ether) 
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Example 170 

1 ,2-Dlhydro-2-methyl-N-(4-methylbenzyl)-1 -oxo-4-phenyl-3-isoquinolinecarboxamide 

Melting point: 216 - 217»C (recrystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.32 (3H. s). 354 (3H, s). 4.19 (2H. d. J = 5.4 Hz), 6.10 (IN. bt). 6.68 (2H, d. J=8.0 Hz). 
7.02 (2H. d, J=8.0 Hz). 7.20 (1 H, d, J = 7.8 Hz). 7.31 - 7.56 (7H. m). 8.37 (1 H. dd. J = 7.2. 1 .0 Hz) 

Example 171 

1,2-Dihydro-2-m8thyH-oxo-4-phenyl-N-I4-(trrfluoromethyl)ben2yl]-3-isoqulnolinecarboxamide 

Melting point: 200 - 201^*0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 351 (3H. s). 4.35 (2H. d. J=5.8 Hz). 6.49 (1H. bt). 6.87 (2H, d, J=8.0 Hz). 7.16 (1H. d. 
J=8.0 Hz). 7.30 - 7.56 (9H. m). 8.36 (1 H, dd. J = 7.9. 1 .7 Hz) 

Example 172 

N -[3,5-Bis(trifluoromethyl)benzyl]-1 ,2-dihydro-N-methyI-1 -oxo-4-phenyl-3-isoquinolinecarboxamide 

Melting point 224 - 225^0 (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.73 (3H, s), 7.20 - 7.70 (11 H. m), 7.80 (1H. s). 8.53 (1H. d. J = 8.4 Hz) 

Example 173 

N43.5-Bis(trmuoromethyl)benzyl]-6K:hloro-1,2-dihydro-2-methyl-lK)xo-4-phenyl-3-isoqui^^^ 

Melting point: 164 - 165**C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDClj) ppm: 3.55 (3H, s), 4.34 (2H. d. J=6.0 Hz), 6.54 (1 H. b), 7.08 (1 H. m). 7.20 - 7.95 (6H. m). 7.52 
(2H. s), 7.80 (2H, s). 8.28 (1H, d. J = 8.6 Hz) 

Example 174 

N-[3,5-Bis(trifluoromethyl)benzyl]-6-chtoro-1,2<jihydro-N,2-dimethyl-1-oxo-4-phenyl-3-isoquinolinecarbox^^ 

Melting point: 165 - 166*^0 (recrystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.77 (3H. s). 3.59 (3H. s). 4.25 (1H, d, J=14.6 Hz). 4.74 (1H. d. J=14.6 Hz), 7.10 - 7.60 
(9H. m). 7.80 (1H. s). 8.44 (1H. d. J = 8.0 Hz) 

Example 175 

N-[3,5-Bis(trifluoromethyl)benzyl)-4-(4-fluoro-2-methy^)henyl)-1,2-dihydro-2-methyH-oxo- 
3-isoquinol Inecarboxam ide 

Melting point: 189 - 190**C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.02 (3H. s), 341 (3H, s), 4.33 (1H, dd. J = 15.0. 5.4 Hz). 4.50 (1H, dd, J = 15.0, 5.4 
Hz), 6.65 ' 6.95 (4H, m). 7.12 (1H, dd. J = 8.4 Hz. 5.4 Hz), 7.48 (2H. m). 7.84 (1H. s), 8.34 (1H, d. J = 7.6 Hz) 

Example 176 

N-[3,5-Bis(trifluorom8thyl)benzylH-(4-fluoro-2-methylphenyl)-1,2-dihydro-N.2-dlmethyl-1^^ 
3-isoquinol in ecarboxamide 

Melting point: 142 • 143''C (recrystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.11 (3H. s), 2.99 (3H. s), 358 (3H. s). 4.11 (1H. d. J = 14.7 Hz). 4.97 (1H, d, J = 14.7 
Hz). 6.65 (1H, m). 6.80 - 7.63 (7H. m), 7.83 (1H, s), 8.61 (1H. m) 
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Exanr^le 177 

N-[3.5-Bis(trifluoromethyI)benzyl]-^<hbro-1,2<iihydro-N-methyl-1-oxo-4-phenyl-^^ 

Melting point: 251 - 253'*C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.73 (3H, s). 4.0 - 5.0 (2H. b), 7.33 - 7.56 (9H, m). 7.81 (1 H, s). 6.35 (1H. d, J = 8.4 Hz) 

Example 178 

N -{3,5-Bis(trifluorom6thy Obenzy l]-4-(4-f luorophenyl)-1 .2-dihydro-N-methyl-1 -oxo-3-isoquinoitnecarboxamide 

Melting point: 225 - 226*0 (recrystallized from ethyl acetate-lsopropyl ether) 
NMR (200 MHz, CDCy ppm: 2.81 (3H. s). 4.1 - 5.1 (2H, b). 6.99 - 7.80 (9H. m). 7.83 (1H, s). 8.46 (1H. d. J = 7.4 Hz) 

Example 179 

N-[3,5-Bis(trifluoromethyl)benzyl]-2-(2-ethoxycarbonylethyl)-1,2<iihydro-1<>xo-4-phenyh3-is^ 

Melting point: 155 - 156*^0 (recrystallized from ethyl acetate-lsopropyl ether) 
Example 180 

N-[3,5-Bis(trif}uoromethyl)benzyl]-2-(2-ethoxycarbonylethyl)-1.2-dihydro-N-methyl-lK)x^^ 
3-isoquinollnecarboxamlde 

A white powder 

NMR (200 MHz. CDCI3) ppm: 1.26 (3H, t, J = 7.0 Hz). 2.80 (3H. s), 2.97 (2H, t, J= 7.2 Hz). 3.83 (1H, m), 4.00 - 4.27 
(3H, m). 4.68 (1H, m). 4.48 (1H. d, J = 14.2 Hz). 7.05 - 7.65 (10H, m). 7.80 (1H. s), 8.50 (IH. m) 

Example 181 

N^3,5-Bis(trifluoromethyl)benzyI]-1,2-dihydro-2-fTiethylOK>xo-4-(2-trffluoromethylphenyl)-3-fe^ 
Melting point: 176.5 - 177.5'C (recrystallized from ethyl acetate-ethyl ether) 

Example 182 

N-I3,5-Bis(trifluoromethyl)benzyll-1,2-dihydro-N,2-dimelhyl-1-oxo-4-(2-trifluoromethylphenyl)- 
3-isoquinolinecarboxamide (C) 

Melting point: 159 - 160^C (reciystallized from ethyl acetate-ethyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.89 (3H. s). 3.58 (3H, s), 4.11 (IH, d. J = 14.6 Hz). 4.98 (IH. d, J=14.6 Hz). 6.86 (IH, 
m). 7.43 (2H. s). 7.46 - 7.56 (5H. m), 7.65 (1 H, d, J = 7.8 Hz). 7.78 (1 H, s), 8.50 (1 H, m) 

Example IBS 

N-[3,5-Bis(trlfluoromethyl)benzyl]-2-[2-(N,N-dimethylamino)ethyl]-1,2-dihydro-1-oxo-4-phenyl- 
3-isoquinolinecarboxamide 

Melting point 148 - UQ'^C (recrystallized from ethyl acetate-isopropyl ether) 

Example 184 

N-{3,5-Bis(trifluoromethyl)benzyl]-2-[2-(N,N-dimethylamino)ethyl]-1.2<lihydro-N-methyl-1-oxo-4-phe^^^^ 
3-isoquinolinecarboxamide hydrochloride 

Melting point 167 - 168*0 (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 2.87 (3H. s). 2.92 (3H. s). 3.04 (3H, s), 3.23 - 3.52 (1 H. b). 3.62 - 3.85 (1 H, b). 3.99 (1 H, 
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d. J=:16.0 Hz). 4.30 - 4.60 (1H, b). 4.75 - 5.00 (1H. b), 5.66 (1H, d, J = 16.0 Hz). 7.08 - 7.35 (6H, m). 7.42 (2H, s), 7.58 
(2H. m). 7.77 (1H. s). 8.45 (1H. m) 

Example 185 

N-[3.5-Bis(trifluoromethyl)benzyl]0.23.673-hexahydro-2-methyl-lK>xo^-phenyl^ 

Metting point 224 - 225''C (recrystallized from ethyl acetate*isopropyl ether) 
Example 186 

N43.5-Bis(trmuoromethyI)benzylh1.2,5.67,8-hexahydro-N,2<iimethyl-1-oxo-4-phenyl-3-is^ 

Melting point: 200 • 201 ""C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz. CDCI3) ppm: 1 .40 - 2.70 (8H, m), 2.74 (3H, s), 3.50 (3H, s), 4.17 (1H. d. J = 14.6 Hz). 4.73 (1H, d. J 
= 14.4 Hz). 7.04 (1H. m), 7.22 (5H. m). 7.46 (2H. s). 7.78 (1H. m) 

Example 187 

N-[3,5-Bls(trifluoromethyl)benzyl)-1 ,2-dihydro-N-ethyI-2-methyl-1 -oxo-4-phenyl-3-isoquinolinecarboxamide (C) 

Melting point: gQ-IOO^'C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz, CDCI3) ppm: 1.02 (3H. t, J = 7.2 Hz). 2.95 (1H. m). 3.45 (1H. m). 3.61 (3H. s), 4.20 (1H. d. J=14.7 
Hz), 4.87 (1H. d, J=14.7 Hz). 7.2 - 7.6 (10H. m). 7.78 (1H. s). 8.49 - 8.54 (1H, m) 

Example 188 

N-[3,5-Bis(trif!uoromethyl)benzyl)-5-fluoro-4-(4-fluorophenyO-N,2<linr»ethyl-1-oxo-3-isoquino 

Melting point: 96'9&'C (recrystallized from isopropyl ether-ethyl acetate) 
NMR (200 MHz. CDCI3) ppm: 2.83 (3H. s), 3.57 (3H, s). 4.26 (IN, d, J=14.0 Hz), 4.67 (1H, d, J=14.6 Hz). 6.80 - 6.96 
(2H. m), 7.06 - 7.40 (2H. m). 7.42 - 7.54 (1 H, m), 7.56 (2H, s), 7.83 (1 H. d. J = 1 .2 Hz), 8.35 (1 H. dd. J = 1 .0. 8.0 Hz) 

Example 189 

N-{3,5-Bis(trifluoromethyl)benzylJ-l,2<lihydro-2-ethyl-N-methyl-1-oxo-4-phenyl-3-tsoquinolineca^ 

The compound obtained in Example 172 was reacted with ethyl iodide by a method similar to Example 102(C) to 
yield the title compound. 

Melting point: lOS-loe'^C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 1.39 (3H. t, J = 7.0 Hz), 2.75 (3H. s), 3.85 (1H, m), 4.32 (1H. m). 4.45 (2H, s), 7.2 - 7.6 
(10H. m). 7.80 (1H. s). 8.49 - 8.54 (1H. m) 

Example 1 90 

1.2-Dihydro-N-(2-methoxybenzyI)-2,6,7-trimethyH-oxo-4-phenyl-3-isoquinolinemethylamine 

To a solution of the compound (300 mg) obtained in Reference Example 52 in THF (5 ml) was added 2*methoxy- 
benzylamine (0.51 ml), followed by heating at 130*C in a sealed tube for 2 hours. After ethyl acetate was added, the 
reactbn mixture was washed by successively with of aqueous potassium carbonate and aqueous sodium chloride and 
then dried, after which the solvent was distilled off. The residue was subjected to column chromatography using silica 
gel (hexane:ethyl acetate = 1 :1) to yield the title compound as colorless crystals (301 mg). 
Melting point: 159 - 160**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.20 (3H. s). 2.36 (3H, s). 3.46 {2H. s). 3.64 (2H, s), 3.79 (3H, s), 3.82 (3H. s). 6.69 (1 H, 
s). 6.80 (1 H. d, J=7.8 Hz). 6.84 (1 H, d, J = 6.0 Hz), 7.03 (1 H. d. J = 6.0 Hz). 7.12-7.30 (3H, m). 7.35-7.50 (3H. m). 8.22 
(1H. s) 

Elemental analysis (for C27H28N2O2): 

Calculated: C, 78.61; H, 6.84; N, 6.79 
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Found: C, 78.47; H. 6.88; N. 6.69 
1 (2H)-lsoquinoline derivatives iiaving respective corresponding substituents were reacted with amines in the same 
manner as in Example 190 to yield the compounds of Example 191 to 206. 

5 Example 191 

N«(3.5-Dimethylbenzyl)-1 ,2-dihydro-2.6,7-trimethyl-1 -oxo^phenyl-3-isoquinolinemethylamine 

Melting point: 129 - ISO'^C (recrystaliized from ethyl ether-hexane) 

10 NMR (200 MHz. CDCI3) ppm: 2.21 (3H. s). 2.27 (6H. s). 2.37 (3H, s), 3.48 (2H. s). 3.66 (2H, s). 3.82 (3H, s), 6.70 (1 H. 
s), 6.79 (2H. s). 6.86 (1H, s), 7.15-7.30 (2H, m), 7.40-7.50 (3H. m), 8.24 (1H, s) 
Elemental analysis (for C2eH3oN20): 

Calculated: C. 81.91; H. 7.37; N, 6.82 

Found: C, 82.05; H, 7.37; N. 6.82 

IS 

Example 192 

N-(2-Chlorobenzyl)- 1 ,2-dihydro-N,2,6,7-tetramethyl-1 -oxo-4-phenyl-3-isoquinolinemethylamine 
20 Melting point: 117 • 118*C (recrystaliized from ethy^ ether-hexane) 

Example 1 93 

N-(2-Chloroben2yl)-1,2-dihydro-2,6,7-trimethyl-1-oxo-4-phenyl-3-lsoquinolinemethylamrne 

2S 

Melting point 141 - ^A2''C (recrystaliized from ethyl acetate-isopropyl ether) 
Example 194 

30 1 .2-Dihydro-N-[2-(2-methoxyphenyl)ethyll-2,6,7-trimethyl-1 -oxo-4-phenyl-3-isoquinoline methy lamine 
Melting point: 119 - 120*^0 (recrystaliized from ethyl acetate-isopropyl ether) 
Example 1 95 

3S 

N-[3,5-Bis(trifluoromethyl)benzyl]-1,2-dihydro-2,6,7-trlmethyl-1-oxo-4-phenyl-3-isoquinolinemethylamine 
hydrochloride 

A white powder 

40 NMR (200 MHz. DMSO-dg) ppm: 2.19 (3H. s). 2.36 (3H, s), 3.74 (3H. s). 4.05 (2H. bs). 4.14 (2H. bs). 6.63 (1H, s), 
7.30-7.50 (5H. m). 8.12 (4H. s). 9.94 (2H, bs) 
Elemental analysis (for C2BH26N20CIFe): 
Calculated: C, 60.60; H, 4.54; N. 5.05 
Found: C, 60.78; H. 4.63; N. 4.78 

45 

Example 196 

1,2-Dihydro-N-(2-methoxybenzyI)-N.2.6,7-tetramBthyl-1-oxo-4-phenyl-3-isoquinollnemethylamine 
so Melting point: 91 - 92*0 (recrystaliized from ethyl ether-hexane) 
Example 197 

1,2-Dihydro-N-(2-methoxybenzyl)-2-methyl-1-oxo-4-phenyl-3-isoquinoIinemethylamine 

55 

Melting point: 212 - 214*0 (recrystaliized from ethyl ethyl acetate-ether) 
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Example 198 

1 .2-Dihydro-N-(3-methoxybenzyl)-2-methyl-1 -oxo-4-phenyl-3-isoquinoIinemethylamine 

Melting point: 95 - 96<'C (recrystallized from ethyl acetate-isopropyl ether) 
Example 199 

1,2-Dihydro-N-(4-m8thoxybenzyl)-2-methyl-1-oxo-4-phenyl-3-isoqulnolinemethylamine 

Melting point: 94 - 95** C (recrystallized from ethyl acetate-isopropyl ether) 
Example 200 

N43,5-Bis(trifluoromethyl)phenyl)-1.2<lihydro-2-methyl-1<>xo-4i3henyI-3Hsoqurnofinenrie^^^ 

Melting point: 241 - 242''C (recrystallized from ethyl acetate-isopropyl ether) 
Example 201 

N^3,5-Bis(trifIuoromethyl)benzy^-1,2Klihyd^o-N,2<limethyl-1-oxo-4-pheny^3-isoqulnolinemethy^^^ 

Melting pwint 135 - 136'C (recrystallized from ethyl acetate-isopropyl ether) 
Example 202 

1,2-Dihydro-2-methyl-1-oxo-4-phenyl-N-(2-pyridyl)methyl-3-isoquinolinemethyIamine 

Melting point 145 - 146'*C (recrystallized from ethyl acetate-isopropyl ether) 
Example 203 

1.2-Dihydro-N-(2-methoxybenzyl)-2-rnethyl-4-(2-methylphenyl)-1-oxo-3-isoquinolinemethylamine 

Melting point 91 - 92^C (recrystallized from ethyl acetate-isopropyl ether) 
Example 204 

N-[3,5-Bis(trffluoromethyl)benzyO-1,2<lihydro-2-methyl-4-(2-methylphenyl)-l-oxo-3-isoquinolin 
hydrochloride 

A white powder 

NMR (200 MHz. DMSO-de) ppm: 1.95 (3H, s). 3.77 (3H. s), 3.50-4.60 (4H, m), 6.70-6.85 (1H, m). 7.20-7.45 (4H, m), 
7.50-7.70 (2H. m), 8.07 (3H. s). 8.30-8.40 (1H. m). 9.60-10.60 (1H. m) 

Example 205 

1.2-Dihydro-2-methyl-1-oxo-4-phenyl-N-(3,4,5-trirTiethoxybenzyl)-3-isoquinolinemethylamine 

Melting point 131 - 132*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz, CDCI3) ppm: 3.54 (2H. s), 359 (2H. s), 382 (9H. s). 3.86 (3H. s). 6.45 (2H, s). 6.96 (IH, m). 7.20 - 
7.28 (2H. m), 7.42 • 7.50 (5H. m), 8.49 (IH. m) 

Example 206 

4-(2-Ethy!phenyl)-1 ,2-dihydro-N-(2-methoxyben2yl)-2-methyl-1 -oxo-3-isoquinoIinemethylamine hydrochloride 
A white powder 
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NMR (200 MHz, CDCeg) ppm: 0.98 (3H, t, J = 7.5 Hz), 2.30 {2H, q. J = 7.5Hz), 3.40 (1H, d. J = 13Hz). 3.49 (IH, d, J 
= 13Hz). 3.65(2H. s). 3.78 (3H. s). 3.85 (3H, s), 6.73-6.88 (3H. m), 7.00-7.29 (4H. m). 7.33-7.48 (4H. m), 8.48 (IH, m) 

Example 207 

1,2-Dihydro-2.6,7-trimethyl-1-oxo-4-phenyl-3- isoquinolinemethyl 2'(2-methoxyphenyl)ethyl ether 

A mixture of 2-methoxyphenethyl alcohol (0.125 ml), sodium hydride (60% in oil) (50 mg) and DMF (5 ml) was 
stirred at room temperature for 30 minutes. After this mixture was cooled to O^C, the compound (200 mg) obtained in 
Reference Example 52 was added, followed by stirring at room temperature for 30 minutes. After dilute hydrochloric 
acid was added, the mixture was extracted with ethyl acetate. The extract was washed with aqueous potassium car- 
bonate and water and then dried, after which- the solvent was distilled off. The residue was subjected to column chro- 
matography using silica gel (hexane:ethyl acetate = 3:2) to yield the title compound as colorless crystals (101 mg). 
Melting point: 114 - 115*0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.22 (3H. s), 2.38 (3H. s), 2.83 (2H. t. J=7.0 Hz). 3.53 (2H, t. J=7.0 Hz), 3.67 (3H, s), 
3.76 (3H. 8). 4.22 (2H, s), 6.78-6.92 (3H, m), 7,05-7.30 (4H, m). 7.38-7.50 (3H, m). 8.25 (IH. s) 
Elemental analysis (for C28H29NO3): 

Calculated: C. 78.66; H. 6.84; N, 3.28 

Found: C. 78.60; H. 6.91; N. 3.19 
1 (2H)-lsoquinoiinone derivatives having respective corresponding substltuents were reacted with alcohols in the 
same manner as in Example 207 to yield the compounds of Examples 208 to 216. 

Example 208 

1 ,2-DlhydrD-2,6,7-trimethyl-1 -oxo-4-phenyl-3-isoquinolinemethyl 3,5-dimethylbenzyl ether 

Melting point: 99 - lOO^C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.23 (3H, s), 2.28 (6H. s), 2.38 (3H. s), 3.78 (3H, s), 4.28 (2H, s), 4.30 (2H, s), 6.81 (IH, 
s). 6.84 (2H, s). 6.91 (IH. s), 7.25-7.35 (2H, m). 7.40-7.50 (3H, m). 8.26 (IH, s) 
Elemental analysis (for C28H29NO2): 

Calculated: C, 81.72; H. 7.10; N, 3.40 

Found: C, 81.64; H. 7.29; N, 3.25 

Example 209 

Benzyl 1 ,2-dihydro-2,6,7-trimethyl-1 -oxo-4-phenyl-3-lsoqulnolinemethyl ether 

Melting point: 127 - 128*C (recrystallized from ethyl acetate-isopropyl ether) 
Example 210 

1 .2-Dihydro-2,6,7-trimethyl-1 -oxo-4-phenyl-3-isoquinollnemethyl 2-methoxybenzyl ether 

Melting point: 105 - 106<'C (recrystallized from ethyl acetate-isopropyl ether) 
Example 211 

3,5-Bis(trifluoromethyl)benzyl 1 ,2-dihydro-2-methyl-1 -oxo-4-phenyl-3-isoquinolinemethyl ether 

Melting point: 133 - 134''C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCl^) ppm: 3.83 (3H, s), 4.42 (2H. s), 4.48 (2H, s). 7.00-7.10 (IH. m). 7.20-7.30 (2H, m). 7.35-7.60 
(5H. m). 7.67 (2H. s), 7.79 (IH. s). 8.45-8.60 (IH. m) 

Example 212 

3,5-Bls(trifluoromethyl)benzyl 1 ,2-dihydro-2-methyl-4-(2-methylphenyl)-1 -oxo-3-isoquinorme methyl ether 
A colorless oily substance 
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NMR (200 MHz, CDCI3) ppm: 2.02 (3H, s). 3.85 (3H. s), 4.28 (1H. d. J = 12 Hz), 4.45 (1 H, d, J = 12 Hz), 4.48 (2H, s). 
6.85-7.00 (1H. m), 7.10-7.35 (4H, m). 7.45-7.55 (2H. m). 7.66 (2H. s). 7.79 (1H. s). 8.50-8.60 (1H. m) 

Example 213 

1,2-Dihydro-2-methyl-1-a>co-4-phenyl-3-isoquinolinenriethyl 2-(2-methoxyph8nyl)ethyl ether 

Melting point: 145 - 147''C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. CDCI3) ppm: 2.83 (2H, t. J=6.8 Hz), 3.54 (2H. t. J=6.8 Hz), 3.68 (3H. s). 3.75 (3H. s). 4.25 (2H. s), 
6.78-6.92 (2H. m). 7.04-7.30 (5H. m). 7.38-7.52 (5H, m), 8.46-8.54 (1H, m) 

Example 214 

1 ,2-Dlhydro-2,6,7-trimethyl-1 -oxo-4-phenyl-3-isoquinollnemethyl 4-methoxybenzyl ether 

Melting point: 123 - 124**C (recrystallized from ethyl acetate-isopropyl ether) 
Example 215 

2-(1 .2-Dihydro-2,6,7-trimethyl-1 -oxo-4-phenylisoqulnoline-3-yl)ethyl 3,5-dimethylbenzyl ether 

Melting point 150 - 151 ^'C (recrystallized from ethylether-hexane) 
Example 216 

3,5-Bis(trifluoromethyl)benzyl 4-(2-ethylphenyI)-1 ,2-dlhydro-2-methyl-1-oxo-3-isoqulnolinemethyl ether 

A colorless oil 

NMR (200 MHz, CDCI3) ppm: 0.99 (3H, t, J = 7.7 Hz), 2.34 (2H, q. J = 7.7 Hz), 3.82 (3H. s). 4.27 (1H. d. J = 12 Hz), 
4.45 (1 H. d. J=1 2 Hz). 4.48 (2H, s). 6.93 (1 H, m). 7. 1 0 - 7.57 (6H, m). 7.67 (2H. s), 7.79 (1 H. s). 8,51 (1 H, m) 

Example 217 

3,5-Bis(trrf!uoromethyl)benzyl 1 ,2-dihydro-2-methyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinemethyI sulfide 

The compound obtained in Reference Example 68 was reacted with 3,5-bis(trifluoromethyI)benzyl bromide in DMF 
in the presence of sodium hydride by a method similar to Example 207 to yield the title compound as colorless crystals. 
Melting point: 176-1 79*^0 (recrystallized from ethyl acetate-isopropyl ether) 

Example 218 

3,5-Bis(trifluoromethyl)benzyl 1 ,2-dihydro-2-methyl-4-(2-methylphenyl)-1 -oxo-3-isoquinolinemethyl sulfoxide 

A mixture of the compound obtained in Reference Example 217, m-chloroperbenzoic acid (purity 70%) (50 mg) 
and dichtoromethane (20 ml) was stirred for 30 minutes with ice cooling. After evaporation of the solvent, the residue 
was dissolved in ethyl acetate, washed successively with water, diluted hydrochloric acid and aqueous sodium hydro- 
gen cart>onate, dried and evaporated. The residue was subjected to silica gel column chromatography (ethyl acetate) 
to yield the title compound as cobrless crystals (60.3 mg). 
Melting point: 173-1 74^*0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 1 .97, 2.00 (total 3H, each s), 3.65 - 3.95 (4H. m), 3.80. 3.81 (total 3H. each s). 6.83 (1 H. 
m). 7.10 (1H. m). 7.19 - 7.35 (3H. m). 7.45 - 7.55 (4H. m). 7.84 (1H. s). 8.50 (1H. m) 

Example 219 

N-BenzyH ,2-dihydro-2.6,7-trimethyl-1 •oxo-4-phenyl-3-isoquinormeacetamide 

1,2-Dihydro-2.6,7-trimethyl-1-oxo-4-phenyl-3-isoquinolineacetic acid (Reference Example 56) and benzylamine 
were reacted (amidation) and treated in substantially the same manner as in Example 1 01 to yield the title compound 
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as colorless crystals. 

Melting point: 222 - 222.5''C (recrystaliized from ethyl acetate-tsopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.19 (3H. s), 2.34 (3K s). 3.54 (2H, s). 3.66 (3H. s). 4.41 (2H. d. J = 6.0 Hz). 5.87 (1 H. 
bt). 6.68 (1H. s), 7.10-7.45 (10H, m), 8.18 (1H, s) 
Elemental analysis (for C27H2eN2O2-0.1H2O): 

Calculated: C, 78.65; H. 6.40; N, 6.79 

Found: C. 78.46; H. 6.40; N, 6.94 
Isoqumolineacetic acid derivatives having respective corresponding substituents were reacted with amines in the 
same manner as in Example 219 to yield the compounds of Example 220 to 223. 

Example 220 

1,2-Dihydro-N-(4-methoxybenzyl)-2,6,7-trimethyl-1-oxo-4-phenyl-3-isoquinolineacetamide 

Melting point: 214 • 215'*C (recrystaliized from ethyl acetate-isopropyl ether) 
Example 221 

N-(2-Chlorobenzyl)-1.2-dihydro-N.2,6.7-tetramethyl-1-oxo-4-phenyl-3-isoquinolineacetamide 

Melting point: 191 - 192*C (recrystaliized from ethyl acetate-isopropyl ether) 
Example 222 

N43,5-Bis(trifluoronrtethyl)benzyl}€-chtoro-1,2KJihydro-N,2<limethyl-1-oxo-4-phenyl-3-is^ 
Melting point: 156 - 157*^0 (recrystaliized from ethyl acetate-hexane) 

Example 223 

N-[3,5-Bis(trifluoromethyl)phenyl]-6-chtoro-1,2-dihydro-2-methyl-1-oxo-4-phenyl-3-isoqulnolineacetamide 

Melting point: 288 - 289*^0 (recrystaliized from methanol-ethyl acetate) 
Example 224 

N43,5-Bis(trifluoromethyl)phenyIl-1.2-dihydro-N,2<limethyl-1-oxo-4-phenyl-3-isoquinoIineacetamide 

A mixture of the compound obtained in Example 222 (250 mg). methanol (8 ml), THF (2 ml), 1 0% palladium-carbon 
(50% hydrated) (130 mg) and sodium acetate (60 mg) was stirred in a hydrogen atmosphere for 1 hour at room tem- 
perature. The catalyst was filtered off, and the filtrate was evaporated. The residue was dissolved in ethyl acetate, 
washed with water, dried and evaporated to yield the title compound as cobrless crystals (160 mg). 
Melting point: 193 - 194°C (recrystaliized from ethyl acetate-isopropyl ether) 

Example 225 

N-[3,5-Bis(trifluoromethyl)benzyll-2-carbamoylmethyl-1,2-dihydro-6,7-dimethyt-1-oxo-4-phenyl- 
3-isoquinolinecarboxamide 

To a solution of the compound (1 90 mg) obtained in Reference Example 59 in dichloromethane (1 0 ml) were added 
oxalyl chloride (0.052 ml) and DMF (one drop), followed by stirring at room temperature for 1 hour. After the solvent 
was distilled off. the residue was dissolved in dichloromethane (1 0 ml). To this solution was added a solution of 3.5-bis 
(trifluoromethyl)benzylamine (170 mg) and triethylamine (0.077 ml) in dichloromethane (5 ml), followed by stirring at 
room temperature for 5 hours. After the solvent was distilled off, ethyl acetate was added to the residue. This mixture 
was washed successively with water, dilute hydrochloric acid, water, aqueous sodium hydrogen carbonate and water 
and then dried, after which the solvent was distilled off. The residue was dissolved in methanol (5 ml), and 15% am- 
monia-methanol (10 ml) was added at room temperature, followed by stirring for 15 hours and then solvent removal 
by distillation, to yield the title compound as cobriess crystals (125 mg). 



93 



EP 0 585 913 B1 



Mefting point: 235 - 237**C (recrystallized from methanol) 
Elemental analysis (for C29H23N3O3F6): 

Calculated: C, 60.52; H. 4.03; N, 7.30 

Found: C. 60.72; H. 4.11; N, 7.52 
5 The compound obtained in Reference Example 59 and benzylamines having respective corresponding substitu- 

ents were reacted and treated in the same manner as in Example 225 to yield the compounds of Examples 226 and 227. 

Example 226 

10 2-Carbamoylmethyl-1 ,2KJihydro-67<Jinr»ethyl-N-{3.5<limethylbenzyl)0 K)xo-4-phenyl-3-isoquinolinecarbox^^ 
Melting point 253 - 254''C (recrystallized from ethanol) 
Example 227 

IS 

2-Carbamoy lmethyl-1 ,2-dih yd ro-N-(2-methoxybenzyO-6 J^iimethy I- 1 K)xo-4-phenyl-3-isoquinolinecarboxamid 
Melting point: 234.5 - 236'*C (recrystallized from ethanol) 
20 Example 228 

1 ,2,3,4-Tetrahydro-2-(2-methoxybenzyl)-e,9-dimethyl-3.6-dioxo-1 1 -phenyl-6H-pyrazino[1 .2-b]isoquinoline 

To a solution of 2-ethoxycarbonylmethyl-1,2-dihydro-3-hydroxymethyl-6.7-dimethyH-oxo-4-phenylisoquinoHne 
(Reference Example 51) (183 mg) in dichloromethane (10 ml) were added methanesulfonyl chloride (0.037 ml) and 
triethylamine (0.084 ml) with ice cooling, followed by stirring for 30 minutes. The reaction mixture was poured into water 
and extracted with dichloromethane. The extract was washed with water and then dried, after which the solvent was 
distilled off. The residue was mixed with 2-methoxybenzylamine (0.196 ml) and THF (5 ml), followed by healing at 
130'C in a seated tube for 3 hours. The reaction mixture was poured into aqueous sodium hydrogen cartwnate and 
30 extracted with ethyl acetate. The extract was washed with water and then dried, after which the solvent was distilled 
off. The residue was subjected to silica gel column chromatography (hexaneiacetone = 1 : 1 ) to yield the title compound 
as colorless crystals (110 mg). 

Melting point: 211 - 214**C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 2.22 (3H. s). 2.37 (3H, s), 3.54 (3H, s), 4.15 (2H, s). 4.60 (2H. s). 4.88 (2H. s). 6.76-6.98 
3S (5H. m), 7. 1 3-7.28 (2H, m). 7.36-7.42 (3H, m), 8-23 (1 H. s) 
Elemental analysis (for C2SH26N2O3): 

Calculated: C. 76.67; H, 5.97; N. 6.39 

Found: C, 76.41; H, 6.05; N. 6.40 

^ Exanrtple 229 

1.2.3.4-Tetfahydro-1-(4H7iethoxybenzyloxy)-8.9KJimethyl-6K>xo-11-phenyl-6H-benzo[blquin^^ 

To a solution of the compound (160 mg) obtained in Reference Example 65 in DMF (5 ml) was added sodium 
4S hydride (60% in oil) (22 mg). followed by stirring at room temperature for 15 minutes. While ice cooling the solution, 
4-methoxybenzyl chloride (0.075 ml) was added, followed by stirring at room temperature for 4 hours. The reaction 
mixture was poured into water and extracted with ethyl acetate. The extract was washed successively with dilute 
hydrochloric acid, water, aqueous sodium hydrogen carbonate and water and then dried, after which the solvent was 
distilled off. The residue was subjected to silica gel column chromatography (hexane:ethyl acetate = 5:1) to yield the 
so title compound as colorless crystals (1 70 mg). 

Melting point: 145 - 146'*C (recrystallized from ethyl ether-hexane) 
Elemental analysis (for C29H29NO3): 

Calculated: C. 79.24; H, 6.65; N, 3.19 
Found: C. 79.30; H. 6.85; N, 3.14 
ss The compound obtained in Reference Example 65 and benzyl chbrides having respective con-esponding substit- 

uents were reacted (alkytation) and treated in the same manner as in Example 229 to yield the compounds of Examples 
230 to 232. 
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Example 230 

1 -Benzyloxy-1 ,2,3.4-tetrahydro-6,9-dimethyl-6-oxo-1 1 -pheny)-6H-benzo[b]quinolizine 
5 Melting point 133-1 34"C (recrystallized from ethyl ether-hexane) 

Exanrple 231 

1 -(3,5-Dimethylbenzyloxy)-1 ,2,3,4-tetrahydro-8,9-dlmethyl-6-oxo-11 -phenyl-6H-benzo[b]quinolizine 

10 

Melting point: 146 - UT'C (recrystallized from ethyl acetate-isopropyl ether) 
Example 232 

IS i,2,3,4-Tetrahydro-1-(2-methoxybenzyloxy)-8,9-dimethyl-6<»xo-11-phenyl-6H-benzo[blquinofe 
Melting point: 1B6 • IBS^C (recrystallized from ethyl acetate-lsopropyt ether) 
Example 233 

20 

1 -(3,5-Dimethylbenzylamino)-1 ,2.3,4-tetrahydro-8,9-dimethyl-6-oxo-1 1 -phenyl-6H-benzo[bJqulnolizine hydrochloride 

A mixture of the compound (159 mg) obtained in Reference Example 64, acetic acid (0.03 ml), 3,5-dimethylben- 
zaldehyde (0.1 ml) and methanol (10 ml) was stirred at room temperature for 15 minutes. After sodium cyanoborohy- 
25 dride (60 mg) was added, the mixture was stirred at room temperature for 30 minutes. After the solvent was distilled 
off, aqueous sodium hydrogen carbonate was added, and the mixture was extracted with ethyl acetate. The extract 
was washed with water and then dried, after which the solvent was distilled off, to yield the free form of the title compound 
as a colorless oily substance. This compound was dissolved in ether (1 ml), and 4 N HCI-ethyl acetate (3 ml) was 
added while ice cooling the solution, followed by solvent removal by distillation, to yield the title compound as colorless 
30 crystals (160 mg). 

Melting point: 205 - 206'*C (recrystallized from ethanol) 
NMR (200 MHz, CDCIa) ppm: [free base] 

1.55-2.05 (4H. m), 2.22 (3H. s), 2.25 (6H. s). 2.36 (3H, s), 3.20 (1H, d, J = 12.4 Hz), 3.40 (1H. d. J = 12.4 Hz). 
3.91 (1 H, bs). 4.30 (1 H, m), 4.59 (1 H, m), 6.70 (2H. s). 6.74 (1H, s). 6.83 (1H, s), 7.21-7.32 (2H, m). 7.48 (3H, m). 8.24 
35 (IK s) 

Elemental analysis (for C3oH32N20'HCI-0.2H20): 
Calculated: C, 75.59; H. 7.06; N. 5.88 
Found: C, 75.42; H, 7.29; N. 5.72 

40 Example 234 

1,2,3.4-Tetrahydro-8,9<iimethyl-1-[N-methyl-(3,5-dimethylbenzyl)amino]-6<)Xo-11-phenyl-6H-benzo[b]qu 

The compound obtained in Example 233 and formalin were reacted and treated with sodium borohydride in the 
45 same manner as in Example 233 to yield the title compound as colorless crystals. 
Melting point: 144 - 145"C (recrystallized from ethyl acetate-isopropyl ether) 

Amine compounds having respective corresponding substituents and aldehydes were reacted and treated with 
sodium borohydride in the same manner as in Examples 233 and 234 to yield the compounds of Example 235 to 239 
(free form or hydrochbride). 

so 

Example 235 

1 -[3,5-Bis(trlfluoromethyl)benzylamino]-1 ,2,3,4-tetrahydro-8.9-dimethyl-6-oxo-1 1 -phenyl-6H-benzo[b]quinolizine 

55 Melting point: 1 89.5-1 91 .S'C (recrystallized from isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1.70-2.00 (4H, m). 2.22 (3H, s), 2.38 (3H, s), 3.36 (1H, d, J = 13.4 Hz), 3.56 (1H, d, J = 
13.4 Hz), 3.94 (1H, bs), 4.27 (1H. m). 4.56 (1H. m). 6.74 (1H, s). 7.25 (2K m), 7.47 (3H, m), 7.57 (2H, s), 7.71 (1H, 
s). 8.25 (1H, s) 
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Elemental analysis (for C30H26N2OF6): 

Calculated: C, 66.17; H. 4.81; N, 5.14 
Found: C, 65.83; H, 4.79; N. 5.01 

Example 236 

1.2.3,4-Tetrahydro-8.9Kiimethyl-1-[N-methyK3.5-bis(trifluoromethyl)benzyOamin^^ benzdjb] 
quinolizine hydrochloride 

Melting point 116 - 119"C (recrystaliized from ethanol) 

Example 237 

1 -(2-Chlorobenzylamino)-1 ,2,3,4-tetrahydro-e,9-dimethyl-6-oxo-1 1 -phenyl-6H-benzo[b]quinolizine hydrochtoride 

Melting point: 201 - 204''C (recrystaliized from ethanol) 
Example 238 

1 ,2,3,4-Tetrahydro-1 -(2-methoxybenzyIamino)-8,9-dimethyl-6-oxo-1 1 -phenyl-6H-benzo[b]quinolizine hydrochloride 

Melting point 211 - 215^0 (recrystaliized from methanol-ethanol) 
Example 239 

1 ,2.3,4-Tetrahydro-1 -(2-methoxybenzylamino)-6-oxo-1 1 -phenyl-6H-benzo[b)quinolizine 

Melting point 135 * 137**C (recrystaliized from ethyl acetate-isopropyl ether) 
Example 240 

N-t3.5-Bis(trifluoromethyI)benzyll-1 ,2,3,4-tetrahydro-1 .6-dioxo-1 1 -phenyl-6H-pyrazino[1 ,2-b]isoqu incline 

A solution of the compound obtained in Reference Example 66 (103 mg) in DMF (5 ml) was added sodium hydride 
(60% in oil) (16 mg), and the mixture was stirred for 30 minutes at room temperature, followed by addition of 3,5-bis 
(tnfluoromethyi)benzyl bromide (74 ^1) with ice cooling and the mixture was stirred for 1 hour at room temperature. 
Water was added to the mixture, which was extracted with ethyl acetate. The extract was washed with water, dried 
and evaporated to yield the title compound as colorless crystals (65 mg). 
Melting point: 204-206°C (recrystaliized from ethyl acetate-ethyl ether) 

NMR (200 MHz, CDCI3) ppm: 3.63 (2H, m), 4.44 (2H. m). 4.78 (2H. s). 7.18 - 7.27 (3H. m), 7.44 - 7.66 (5H, m), 7.68 
(2H, s). 7.82 (2H, s). 8.52 (1H, m) 

Example 241 

N-[3,5-Bis(trifluoromethyl)benzyl]-1 ,2,3.4-tetrahydro-1 ,6-dioxo-11 -phenyl-6H-pyrazino[1 ,2-b]isoqu incline 

A solution of the compound obtained in Reference Example 67 (140 mg) in DMF (5 ml) were added potassium 
carbonate (76 mg) and 3,5-bis(trifluoromethyl)benzyl bromide (111 ^1), and the mixture was stirred for 30 minutes at 
70-80"*C. Water was added to the mixture, which was extracted with ethyl acetate. The extract was washed with water, 
dried and evaporated to yield the title compound as colorless crystals (170 mg). 
Melting point 194 * 196''C (recrystaliized from ethyl acetate) 

Example 242 

N43,5-Bis(trifluoromethyl)benzyn-6-chtaro-N-methyl-lK)xo-4-phenylOH-2-benzopyran-3-carlx>XOT 

6-Chbro-1-oxo-4-phenyl>1H-2-benzopyFan-3-cartx)xytic acid was reacted with N-[3,5-bis(trifluoromethyl)benzyl] 
methylamtne by a method similar to Example 1 01 (amidation) to yield the title compound. 
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MeKing point: 170 - MVC (recrystallized f rom ethyl acetate-hexane) 

NMR (200 MHz. CDCy ppm: 2.78 (3/5H, s). 2.91 (3x4/5H. s), 4.59 (2H. s). 7.18 (1 H. s). 7.27 - 7.57 (8H. m). 7.80 (1 H, 
s), 8.33(1 H.d. J = 8.6 Hz) 

The compounds of Example 243-247 were obtained from the 1-oxo-1H-2-benzopyran-3-carboxylic acids and 
amines, which have substituents corresponding to each Example, by a method similar to Example 242 (amidation). 

Example 243 

N-[3,5-Bls(trifiuoromethyl)benzyll-N-methyl-1-oxo-4-phenyl-lH-2-benzopyran-3-carboxamide 

Melting point: 151-152*C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz. CDCI3) ppm: 2.78 (3/5H. s). 2.92 (3x4/5H. s). 4.60 (2H, s). 7.22 - 7.75 (10H. m). 7.80 (IH. s). 8.39 - 
8.43 (IH. m) 

Example 244 

N-[3,5-Bis(trifluoromethyl)ben2yl]-4-(2Hrnethoxyphenyl)-N-methyl-1-oxo-1H-2-ben2opyran-3<art^ 

Melting point: 153-154**C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz. CDCy ppm: 2.91 (3/4H. s). 3.06 (3x3/4H, s). 3.56 (3/4H, s), 3.74 (3x3/4H, s), 4.42 (1 H. d, J = 1 4.6Hz). 
5.01 (IH. d, J = 14.6H2). 6.95 - 7.80 (9H. m). 7.91 (IH, s). 8.48 ■ 8.53 (1H. m) 

Example 245 

N-[3,5-Bis(trifluoronr^ethyI)benzylH-(4-fluorophenyl)-Voxo-1H-2-ben2opyran-3-carboxamide 

Melting point: 166 - 157**C (recrystallized from ethyl ether) 
Example 246 

N-[3,5-Bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl)-N-methyl-1-oxo-1H-2-benzopyran-3-carboxamidB 

Melting point: 132-133**C (recrystallized from ethyl ether-isopropyl ether) 
NMR (200 MHz. CDCy ppm: 2.96 (3H. s). 4.61 (2H. s), 7.08 (IH, d, J = B.6Hz), 7.13 - 7.22 (2H, m). 7.30 (IH, dd. J 
= 7.2, 3.6Hz). 7.32 (IH, m), 7.52 (2H. s). 7.58 - 7.76 (2H, m), 7.82 (1H. s), 8.41 (1H. dd, J = 7.2. 1.2Hz) 

Example 247 

N-[3,5-Bis(trrfluo^omethyl)ben^yll-N,6-dimethyl-1-oxo-4-phenyl-1H-2^^enzopyfan-3-carboxamide 

Melting point 162 - 163^0 (recrystallized from Isopropyl ether-hexane) 

NMR (200 MHz. CDCI3) ppm: 2.38, 2.39 (total 3H, each s). 2.77 (1/4x3H, s), 2.91 (3/4x3H, s). 4.58 (2H, s), 6.99 (IH, 
s), 7.25 - 7.42 (6H. m), 7.49 (2H. s), 7.78 (IH. s), 8.29 (IH. d. J = B.OHz) 

Example 248 

N-[3.5-Bis(trifluoromethyl)benzyl]-6-chloro-N-methyl-4-(2-methylpheny!)-2-oxo-4H-1-benzopyran-3-carboxamide 

6-Chloro-4-(2-methylpheny!)-2-oxo-2H-1-ben2opyran-3-carboxylic acid was reacted with N-[3,5-bis(trifluorome- 
thyl)benzyl)methylamine by a method similar to Example 101 (amidation) to yield the title compound. 
Melting point: 148 - 149°C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz, CDCI3) ppm: 2.08 (IH. s). 2.20 (2H, s), 2.86 (IH. s). 3.00 (2H. s). 4.37 (1H. d. J=15.2Hz). 4.88 (2/3H. 
d, J=15.2Hz), 4.92 (1/3H, d, J = 15.2Hz), 6.89 - 7.56 (9H. m). 7.76 (IH. s) 

The compounds of Example 249-253 were obtained from the 2-oxo-2H-1-benzopyran-3-carboxylic acids and 
amines, which have substituents corresponding to each Example, by a method similar to Example 248 (amidation). 
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Example 249 

N43>Bis(trifluorom8thyl)benzyl]-6<:htorc>-N-methyl-2-Qxo-4-phenyl-2H-1-te 

Melting point 172 - 173*C (recrystallized from ethyl acetate-isopropyl ether) 
NMR (200 MHz. COC\^) ppm: 2.74 (0.57H. s). 2.85 (2.43H, s), 4.18 (0.19H. d. J=15.6H2). 4.40 (0.81H. d. J=15.4Hz), 
4.63 (0.19H. d. J=16.2Hz), 4.88 (0.81H, d. J = 15.0Hz). 7.12 - 7.70 (10H. m), 7.78 (1H. s) 

Example 250 

N-[3,5-Bis(trifluoromethyl)benzyl]-N-methyl-2-oxo-4-phenyl-2H-1-benzopyran-3-cartx>xamide 

Melting point 146 - 147*C (recrystallized from ethyl acetate hexane) 
NMR (200 MHz. CDCy ppm: 2.74 (3/5H, s), 2.86 {3x4/5H. s). 4.22 (1/5H. d. J = 1S.6Hz). 4.39 (4/5H. d, J = 15.2Hz). 
4.69 (1/5H. d. J = 15.6Hz), 4.91 (4/5H. d. J = 15.2Hz), 7.14 - 7.70 (11H, m). 7.78 (1H, s) 

Example 251 

N43,5-Bis(trifluoromethyI)benzylJ--6<hloro-4-(2-methoxyphenyl)-N-methy|.2-oxo^^ 

Melting point 121 - 122<'C (recrystallized from isopropyl ether-ethyl acetate) 
NMR (200 MHz. CDCI3) ppm: 2.85 (3H, s). 3.63 (3H. s), 4.29 (1 H. d, J=15.4Hz). 4,98 (1 H, d. J = 15.0Hz). 6.90 - 7.09 
(3H, m). 7.30 - 7.64 (6H, m). 7.77 (1H, s) 

Example 252 

N-[3.5-Bis(trifluoromethyl)benzyl]-6-chtoro-N-methyl-2K)xo-4-(24rifluoromethylpheny!)-2 
3-carbo9(amide 

Melting point 206 - 207''C (recrystallized from ethyl acetate) 
NMR (200 MHz, CDCI3) ppm: 2.92 (3H. s). 4.33 (1H. d. J = 15.2Hz). 4.92 (1H. d. J = 15.4Hz), 6.77 (1H. d, J = 2.2Hz), 
7.38 (1 H. d, J = 8.8Hz), 7.46 - 7.58 (3H, m). 7.60 - 7.88 (5H, m) 

Example 253 

6-Chloro-N-(2,6-dimethoxybenzyl)-4-(2-methylphenyl)-2-oxo-2H-1-benzopyran-3-carboxamide 

Melting point 190 - 191*^0 (recrystallized from ethanol) 
Example 254 

N-[3,5-Bis(trifluoromethyl)benzyn-N-methyl-4-(2-methylphenyO-2<«o-2H-1-benzopyran-3KarbaxamW 

The compound obtained in Reference 248 was reacted by a method similar to Example 224 (catalytic reduction) 
to yield the title compound. 

Melting point 130 - 131 "C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 2.07 (1 H. s). 2.22 (2H. s), 2.87 (1 H. s). 3.01 (2H. s), 4.36 (1 H. d. J=15.2Hz). 4.90 (2/3H. 
d, J=15.2Hz). 4.95 (1/3H, d, J = 15.2Hz), 6.92 - 7.57 (10H. m). 7.76 (1H. s) 

The compounds of Example 255 and 256 were obtained from the compounds of Example 251 and 252, respectively, 
by a method similar to Example 254. 

Example 255 

N-{3,5-Bis(tfifluoromethyl)benzyq-4-(2Hnethoxyphenyl)-N-methyl-2<>xo-2H-1-benzopyran-3-^ 

Melting point 140 - 142'*C (recrystallized from isopropyl ether-ethyl acetate) 
NMR (200 MHz. CDCI3) ppm: 2.87 (3H, s), 3.61 (3H, s), 4.28 (1H, d. J=15.2Hz), 5,01 (1H, d. J=15.2Hz). 6.85 - 7.22 
(4H. m), 7.30 - 7.62 (6H. m), 7.77 (1 H, s) 
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Example 256 

N-I3,5-Bis(trifluor<xTiethyl)benzyl]-N-methyl-2KJxo-4-(2-trifluorome%^ 

Melting point: 1 35 - 1 37**C (recrystallized from isopropyl ether-ethyl acetate) 
NMR (200 MHz, CDCI3) ppm: 2.94 (3H, s), 4.33 (IH. d, J=15.4Hz), 4.95 {1H, d, J = 15.0H2), 6.84 (1H, dd, J=1.4, 
8.0Hz), 7.20 (1 H. dt. J=1 .4, 7.2Hz). 7.43 (1 H. dd. J = 1 .0, 8.4Hz), 7.52 - 7.82 (8H. m) 

Example 257 

N-[3,5-Bis(trifluoromethyl)ben2yl]-1.2-dihydro-2-oxo-4-phenyl-3-quinolinecarboxamlde 

1,2-Dihydro-2-oxo-4-phenyl-3-qulnolinecarboxylic acid was reacted with 3,5-bis(trifluoromethyl)benzylamine by a 
method similar to Example 101 (amidation) to yield the title compound. 
Melting point: 251 - 252*C (recrystallized from ethyl acetate-isopropyl ether) 

The compounds of Example 258-263 were obtained from the 1 .2-dihydro-2-oxo-3-quinolinecarboxylic acids and 
amines, which have substituents corresponding to each Example, by a method similar to Example 257 (amidation). 

Example 258 

N-[3,5-Bis(trifluoromethyl)benzylh1,2Kjihydro-N-methyl-2-oxo-4-phenyl-3-quinolinecarboxam 

Melting point: 262 - 264**C (recrystallized from ethyl acetate hexane) 
NMR (200 MHz, CDCy ppm: 2.87 (3H. s), 4.61 (IH, d, J = 15Hz), 4.75 (IH. d. J = 15Hz), 7.10 - 7.60 (9H. m). 7.66 
(2H, s). 7.78 (IH, s). 12.44 (IH, bs) 

Example 259 

N-[3,5-Bis(trifluoromethyl)benzyl]-1,2<lihydro-1-methyl-2-oxo-4-phenyl-3-quinoIinecarboxamlde 

Melting point 191 - 192^*0 (recrystallized from ethyl acetate-isopropyl ether) 
Example 260 

N-[3,5-Bis(trlfluoromethyl)benzyl]-1,2-dlhydro-N,1<limethyl-2<JXO-4-phenyl-3<iuinolinoc^ 

Melting point: 163 - 164**C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz, CDCI3) ppm: 2.83 (3H. s), 3.83 (3H. s). 4.29 (IH. d. J = 15Hz), 5.00 (IH. d, J = 15Hz), 7.16 (2H, m). 
7.24 - 7.70 {9H, m). 7.75 (IH, s) 

Example 261 

N-[3.5-Bis(trifluoromethyl)benzylH-(2-chlorophenyl)-1,2-dihydro-1-methyl-2-QXo-3Kjuinolinecarboxg^ 

A white form 

NMR (200 MHz, CDCIj) ppm: 3.87 (3H, s), 4.54 (1 H, dd. J = 16. 5.6Hz). 4.69 (1 H. dd. J = 16. 6.5H2), 7.05 - 7.53 (7H. 
m). 7.68 (1H, m), 7.69 (2H. s), 7.73 (IH. s). 9.17 (IH. bs) 

Example 262 

N-[3.5-Bis(trifluoromethyI)benzyl]-4-(2-chlorophenyl)-1 .2-dlhydro-N, 1 -dimethyl-2-oxo-3-qulnolinecarboxamide 

Melting point: 189 - 190'C (recrystallized from ethyl acetate-hexane) 
NMR (200 MHz, CDCI3) ppm: 2.94 (3H. s), 3.84 (3H, s). 4.25 (1H, d. J = 15Hz). 5.08 (IH, d, J = 15Hz), 7.03 - 7.23 
(2H, m), 7.32 - 7.65 (8H, m), 7.75 (IH. s) 
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Example 263 

N-[3,5-Bis(trifluoromethyl)benzylH-(2-ch!orophenyl)-1 ,2-dihydro-N, 1 .6-trimethyl-2-oxo-3-quinolinecarboxamide 

Melting point: 226 - 227*^0 (recrystallized from ethyl acetate-isorpropyl ether) 
Example 264 

N-[3,5-Bis(trifluoromethyl)ben2yl]-6-chbro-N-methyl-4-phenyl-3-quinolinecarboxamlde 

6-Chloro-4-phenylquinoline-3-carboxylic acid was reacted with N-[3.5-bis(trifiuoromethyl)benzyl]methylamine by 
a method similar to Example 101 (amidation) to yield the title compound. 
Melting point: 105 - 106^0 (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz, CDCy ppm: 2.60 (3x4/5H. s). 2.81 (3/5H, s). 4.0 - 5.2 (2H. b). 7.29 - 7.81 (10H. m), 8.16 {1H, d, J = 
6.8 Hz). 6.91 (1H,s) 

Example 265 

N-[3.5-Bis(trifluoromethyl)benzylJ-N-mBthyl-4-phenyl-3-quinolinecarboxamide 

The compound obtained in Example 264 was reacted by a method similar to Example 224 (catalytic reduction) to 
yield the title compound. 

Melting point: 96 - 97^C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 2.61 (3x6^H. s), 2.81 (3^H, s). 4.0 - 5.2 (2H. b), 7.28 - 7.83 (11 H, m). 8.22 (1 H. d. J = 

e.8Hz), 8.93 (1H. s) 

The compounds of Example 266-268 were obtained from the quinoIine-3-cartx)xylic acids and amines, which have 
substrtuents con-esponding to each Example, by a method similar to Example 264 (amidation) 

Example 266 

N-[3.5-Bis(trifluoromethyl)benzyl]-2-methyl-4-phenyl-3-quinolinecarbaxamide 

Melting point 191 - 192^0 (recrystallized from ethyl ether-hexane) 
Example 267 

N-[3,5-Bls(trifluoromethyl)benzyl]-N,2-dimethyl-4-phenyl-3-quinolinecartK0camide 

Melting point 146 - 147^C (recrystallized from ethyl ether-hexane) 
NMR (200 MHz, CDCI3) ppm: 2.61 (3H, S), 2.74 (3H. s). 4.42 (1H. d, J = 15Hz). 4.77 (1H. d. J = 15Hz), 7.20 - 7.85 
(1 1 H. m), 8.09 (1 H, d, J = 8.8Hz) 

Example 268 

N-[3,5-Bis(trifluoromethyl)benzyll-2,6,7-trimethoxy-N-methyl-4-phenyl-3-quinolinecarboxamide 

Melting point 86 • 89*'C (recrystallized from isorpopyl ether-hexane) 
Example 269 

N-I3,5-Bls(tnfluoromethyl)benzyl]-2-chloro-N-methyl-4-phenyl-3-quinollnecarboxamide 

A mixture of the compound obtained in Example 258 (2.55 g) and phosphorus oxychloride (60 ml) was stirred for 
2 hours with heating under reflux. The solvent was evaporated and the residue was dissolved in ethyl acetate. The 
solution was washed with cooled aqueous sodium hydrogen carbonate and water, dried and evaporated to yield the 
title compound as colorless crystals (2.45 g). 

Melting point: 147 - 14e*'C (recrystallized from ether acetate-isopropyl ether) 

NMR (200 MHz, CDClg) ppm: 2.71 (3H. s), 4.54 (1H. d. J = 14.9Hz), 4.71 (1H. d. J = 14,9Hz), 7.20 - 813 (h. m). 8.11 
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(1H, d. J = 8.4Hz) 
Example 270 

N-[3.5-Bis(trifluoromethyI)benzyl]-2-methoxy-N-methyl-4-phenyl-3-quinoline^ 

To a solution of the compound obtained in Example 269 (100 mg) in methanol (2 ml) was added 28% NaOMe- 
methanol (2 ml), and the mixture was stirred for 3 hours with heating under reflux. The solvent was evaporated and 
the residue was dissolved In ethyl acetate. The solution was washed with water, dried and evaporated to yield the title 
compound as colorless crystals (85 mg). 

Melting point: 146 - ^A7'*C (recrystallized from ether acetate-hexane) 

NMR (200 MHz, CDCI3) ppm: 2.70 (2H, s). 2.72 (IN, s), 3.82 (1/3H, d. J = 15.7 Hz). 4.15 (1H, s), 4.18 (2H, 8), 4.39 
(2/3H. d. J=15Hz), 4.62 (1/3H, d, J = 15.7Hz). 4.89 (2/3H. d. J = 15.6Hz). 17.7 - 7.95 (12H, m) 

Example 271 

N-[3,5-Bis(trifluoromethyl)benzyl]-N-methyl-2-methylamlno-4-phenyl-3-quinolinecarboxamlde 

To a solution of the compound obtained in Example 269 (100 mg) In ethanol (4 ml) was added 40% MeNHg- 
methanol (12 ml), and the mixture was stirred for 4 hours with heating under reflux. The solvent was evaporated and 
the residue was dissolved in ethyl acetate. The solution was washed with water, dried and evaporated to yield the title 
compound as colorless crystals (65 mg). 

Melting point: 173 - 174''C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz, CDCI3) ppm: 2.57 (2H, s), 2.62 {1H. s), 3.13 (2H, d, J = 4.8Hz). 3.14 (1H, d. J = 5Hz). 3.52 (1/3H. d, 
J = 15.8Hz). 4.39 (2/3H, d. J =14.5H2), 4.60 (1/3H. d. J = 15.8H2). 4.69 (2/3H, d, J = 14.5Hz), 5.14 (2/3H. b), 5.32 
(1/3H. b), 7.12-7.85 (12H. m) 

Example 272 

N-[3,5-Bis(trifluoromethyl)benzyl]>N-methyl-2-methylthio-4-phenyl-3<|uinolinecarboxamid 

To a solution of the compound obtained in Example 269 (1 00 mg) in THF (6 ml)-melhanol (2 ml) was added 1 5% 
MeSNa in water (4 ml), and the mixture was stirred for 8 hours with heating under reflux. The solvent was evaporated 
and the residue was dissolved in ethyl acetate. The solution was washed with water, dried and evaporated to yield the 
title compound as colorless crystals (55 mg). 
Melting point: 144 - 145*C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCIg) ppm: 2.65 (3H, s). 2.77 (3H. s). 4.50 (1H. d. J = 15HZ). 4.70 (1H. d, J = 15Hz), 7.29 - 8.05 

(12H, m) 

Example 273 

N-[3.5-Bis(trifluoromethyl)ben2yl]-1-chloro-4-(4-fluorophenyl)-N-methyl-3-isoquinolinecarboxamlde 

The compound obtained in Example 178 (200 mg) was reacted with phosphorus oxychloride (3 ml) by a method 
similar to Example 269 to yield the title compound as colorless crystals (165 mg). 
Melting point: 142-143*0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.79 (2H. s). 2.86 (1 H, s). 4.43 (2/3H, s), 4.69 (4/3H. s). 7,06 - 7.81 (10H. m). 8.44 - 8.49 
(1H. m) 

Example 274 

N-[3,5-Bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl)-N-methyl-3-isoquinolinecarboxamide 

The compound obtained in Example 273 was reacted by a method similar to Example 224 (catalytic reduction) to 
yield the title compound as colorless crystals. 

Melting point: 134 - ^35°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.76 (3x5/7H, s), 2.85 (3x2/7H, s). 4.39 (2x2/7, s). 4.71 (2x5/7H, s). 7.07 - 7.81 (10H, 
m), 8.07 - 8.12 (1H. m). 9.28 (2/7H, s). 9.32 (5/7H, s) 
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Example 275 

N -[3,5-Bis(trifluoromethyl)benzylJ-1 -chtoro-N-methyM-phenyl-S-isoquinoIlnecarboxamide 

The compound obtained in Example 172 was reacted with phosphorus oxychloride by a method similar to Example 
269 to yield the title compound as colorless crystals. 
Melting point: 176 - 177*C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 2.75 (3x3/4H, s). 2.82 (3^4H. s). 4.42 (1/2H, s). 4.67 (3/2H, s). 7.30 - 7.83 (11 H. m). 8.46 
(1H, m) 

Example 276 

N-[3,5-Bis(trifluoromethyl)benzyl]-N-methyl-4-phenyl-3-isoqulnolinecart>oxamide 

The compound obtained in Example 275 was reacted by a method similar to Example 224 (catalytic reduction) to 
yield the title compound as colorless crystals. 
Melting point: 139 • 140'*C (recrystallized from hexane) 

NMR (200 MHz, CDCy ppm: 2.73 (3x3/4H, s), 2.82 (3/4H, s). 4.36 (1/2H. s). 4.70 (3/2H, s), 7.33 - 7.82 (11 H, m). 8.10 
(1H. m), 9.32 (1H. m) 

Example 277 

N43,5-Bis(trffluoronr»ethyI)benzyl)-l-methoxy-N-methyl-4-phenyl-3-isoquinollnecarboxamide 

The compound obtained in Example 275 was reacted with sodium methoxide by a method similar to Example 270 
to yield the title compound as colorless crystals. 
Melting point: 1 29 - 1 30^C (recrystallized from Isopropyl elher-hexane) 

NMR (200 MHz, CDCI3) ppm: 2.75, 2.77 (total 3H. each s), 4.07 (2/5x3H, s). 4.19 (3/5x3H, s). 4.36 (2/5x2H, s). 4.68 
(3/5X2H. s). 7.28 - 7.70 (9H, m), 7.78 (2H. m), 8.31 (1 H, m) 

Example 278 

N-[3,5-Bis(trffluoromethyl)benzyl]-N-methyl-lHrnethylamino-4-phenyl-3-isoquinoline^ 

The compound obtained in Example 275 was reacted with methylamine by a method similar to Example 271 to 
yield the title compound as colorless crystals. 

Melting point: 213 - 214^*0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.74, 2.77 (total 3H, each s). 3.11 (3/7x3H. d. J = 5.0Hz), 3.22 (4/7x3H, d, J=4.8Hz), 
4.39 (3/7X2H. s). 4.68 {4/7x2H, s). 5.44 (1H. m), 7.33 - 7.67 (10H. m), 7.79 (2H. bs) 

Exannple 279 

3,4-cis-N-[3,5-Bis(trifluoromethyl)benzyQ-1,2,3,4-tetrahydro-N,2-dlmethyl-1<>xo-4-phenyl-3-isoquinoline 

3,4-cis-1,2,3,4-Tetrahydro-2-methyl-1-oxo-4-phenyl-3-isoquinolinecarboxIic acid [prepared from 2-methyl-4-phe- 
nyl-1 (2H)-isoquinolinone-3-carboxylic acid methyl ester, by converting to the reduced compound (3,4-cis) by stirring 
for 6 hours at 90^C in the presence of 10% palladium-carbon in acetic acid in a hydrogen atmosphere, followed by 
hydrolysis in hydrochloric acid-acetic acid at 110''C] was reacted with N-[3.5-bis(trifluoromethyl)benzyl]methylamine 
by a method similar to Example 1 01 to yield the title compound. 
Melting point: 226 - 227''C (recrystallized from ethyl acetate-ethyl ether) 

Example 280 

3,4-trans-N-[3,5-Bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl)-1 .2, 3,4-tetrahydro-N,2-dimethyl-1 -oxo- 
3-isoquinolinecarboxamide 

The compound obtained In Reference Example 2 was reacted with N-[3,5-bis(trifluoromethyl)benzyl]methy1amine 
by a method similar to Example 101 to yield the title compound. 



102 



EP 0 585 913 B1 



Melting point: 171 - 172^0 (recrystallized f rom ethyl acetate-isopropyl ether) 
Example 261 

3.4- ci8-N-[3.5-Bis(trifluoromethyI)ben2yO-3,4<lihydro-N-methyl-1<>xc>-4-phenyl-1H 

3,4-cis-3,4-Dihydro-1 -oxo-4-phenyl-1 H-2-benzopyran-3-cartx)xyiic acid [prepared from 1 -oxo-4-phenyl-1 H-2-ben- 
zopyran-3-carboxylic acid by stirring for 4 hours at 90^C in the presence of 10% paliadium-carbon in acetic acid in a 
hydrogen atmosphere] was reacted with N-[3,5-bis(trifluoromethyl)benzyl]methylamine by a method similar to Example 
101 to yield the title compound. 

Melting point: 160-1 61 ""C (recrystallized from ethyl acetate-isopropyl ether) 
Example 282 

N-[3.5*Bis(trifluoromethyl)benzyl]-1,2-dihydro-N-methyl-1-oxo-4-phenyl-2-[2-(N.N,N-trimethylammonium)ethyll- 
3-isoquinolinecarboxamide 

A solution of the compound obtained in Example 184 (free fomn) (65 mg) in methanol (2 ml) was added methyl 
iodide (0.5 ml), and the mixture was stirred at room temperature tor 1 .5 hours. Evaporation of the solvent yielded the 
title compound as colorless crystals (72 mg). 

Melting point: 242 - 243* C (recrystallized from methanol-dichloromethaneethyl ether) 

NMR (200 MHz, CDCI3) ppm: 3.02 (3H, s). 3.65 (9H, s), 3.70 - 4.05 (2H. b). 4.34 (1H, d, J=14.2Hz), 4.52 ■ 4.80 (1H. 
b). 4.90 • 5.1 5 (1 H, b), 5.42 (1 H, d. J = 14.2Hz). 7.05 - 7.30 (6H, m). 7.42 (2H, s), 7.58 (2H, m). 7.76 (1 H. s), 8.44 (1 H. m) 

Example 283 

N-[3,5-Bis(trifluoromethyl)phenyl]-6-chloro-1,2-dihydro-N-methyl-1-oxo-4-phenyl-3-isoquinolineacetamide 

The compound obtained Example 223 was reacted by a method similar to Example 102(C) to yield the title com- 
pound. 

Melting point: 181 - 182'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.51 (2H, b). 3.30 (3H, s). 3.67 (3H. s). 6.92 (1H, bd. J = 1.8Hz), 7.10 - 7.65 (8H. m), 
7.76 (IK bs). 8.44 (1H. d. J = 8.6 Hz) 

Example 284 

3.5- Bis(trifluoromethyl)benzyl 1 .2-dihydro-2-methyl-1 -oxo-4-phenyl-3-lsoquinolinecarboxylate 

A mixture of 2-methyl-4-phenyl-1 (2H)-jsoquinolinone-3-carboxylic acid (140 mg), acetone (5 ml). DMF (1 ml), po- 
tassium carbonate (70 mg) and 3,5-bis(trifluoromethyl)benzyl bromide (0.11 ml) was stirred with heating under reflux 
for 1 hour, and then concentrated. To the concentrate was added water, and the mixture was extracted withd ethyl 
acetate. The extract was washed with water, dried, and evaporated to yield the title compound as colorless crystals 
(185 mg). 

Melting point: 153 - 154<'C (recrystallized from methanol-ethyl ether) 
Example 285 

N-[3.5-Bis(trifluoronrtethyl)benzyll-1,2<lihydro-N.2<Jimethyl-4-phenyl-1-thtoxo-3-isoquinolinecarbo 

A mixture of the compound obtained in Example 157 (52 mg). dioxane (3 ml) and phosphorous pentasuiflde (44 
mg) was refluxed tor 4 hours. To the mixture was added water, and extracted with ethyl acetate. The extract was washed 
with aqueous sodium hydrogen carbonate and water, dried and evaporated. The residue was purified by silica gel 
column chromatography to yield the titdle compound as colorless crystals (35 mg). 
Melting point: 145 - 147**C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz, CDCI3) ppm: 2.79 (3H, s), 4.13 (3H. s), 4.24 (1H, d, J = 14.6Hz). 4.80 (1H, d, J = 14.6Hz). 7.16-7.39 
(6H. m), 7.51 (2H, s), 7.60 (2H, m), 7.81 (1H, s). 9.23 (1H. m) 

The comopounds of Example 286 to 289 were obtained using the corresponding 2-oxo-2H-1 -benzopyran-3-acetic 
acids and anilines by a method similar to Example 1 (A). 
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Example 286 

N42,6-Bis(2.2,2-trifluoroethoxy)phenyl]-6<:htoro-4-(2-me%lphenyl)-2K>xo-2 

Melting point: 214 > 216 °C (recryetallized from isopropyl ether - ethyl acetate) 
NMR (200MHz. CDCy ppm: 2.07 (3H,s). 3.34 (IH.d.J = 14.0H2). 3.54 (IH.d.J = 13.6Hz), 4.33 (4H,q,J = B.2H2). 6.67 
(2H.d,J = 8.4Hz). 6.85 (IH.d.J = 2.2Hz), 7.17 (IH.d.J = 8.4Hz), 7.23-7.51 (6H.m). 7.60(1H.bs) 

Example 287 

6-Chloro-4-(2-methylphenyl)-2-oxo-N-(2,4,6-trifluorophenyl)-2H-1-benzopyran-3-acetamide 

Melting point 225 - 227 <*C (recrystaliized from isopropyl ether - ethyl acetate) 
NMR (200MHz. CDCy ppm: 2.08(3H.s). 3.38 (IH.d.J = 13.6Hz), 3.54 (IH.d.J = 14.2Hz), 6.70 (2H.ddd,J = 
1.2.8.6.8.6Hz). 6.87 (1H.d,J = 2.4Hz), 7.10-7.19 (IH.m). 7.33-7.53 (SH.m), 7.65 (IH.bs) 

Example 288 

6-Chloro-2-oxo-4-(2^rifluoromethylphenyl)-N-(2,4.6-trifluorophenyl)-2H-1-benzopyran-3-acetamr^^ 

Melting point: 247 • 249 *C (recrystaliized from ethyl acetate) 
NMR (200MHz. CDCI3) ppm: 3.10 (1H,d.J = 14.4Hz). 3,73 (IH.d.J = 14.2Hz). 6.65-6.76 (3H,m). 7.34-7.50 (SH.m). 
7.59 (1H.bs). 7.62-7.80 (2H,m). 7.90 (IH.dd.J = 1.6.7.0Hz) 

Example 289 

N-[2,6-Bis(2,2,2-trifluoroethoxy)phenyl]-6-chloro-4-(2-methoxyphenyl)-2-oxo-2H-1-benzopyran-3-acetami^^ 

Melting point: 243 - 245 ''C (recrystaliized from ethyl acetate) 
NMR (200MHz. CDCI3) ppm: 3.35 (1H,d,J = 1 4.0Hz), 

3.63 (1H,d,J = 14.2Hz), 3.70 (3H.s), 4.22-4.38 (4H,m). 6.69 (2H.d,J = 8.4Hz), 6.94 (IH.d.J = 2.2Hz). 7.08 (IH.d.J = 
8.6Hz), 7.01-7.35 (4H.m). 7.42-7.58 (2H,m), 7.63 (1H,bs) 

Reference Example 1 

4-(2-Chlorophenyl)-6.7-dimethyl-2-(1 -methylethyloxy)-3-quinoIinecarboxylic acid 
Process 1 : 

To a solution of 4-(2-chlorophenyl)-1 ,2-dihydro-6,7-dimethyI-2-oxo-3-qumolinecarboxylic acid ethyl ester (2.0 g) in 
DMF (20 ml) was added sodium hydride (60% in oil) (270 mg). followed by stirring at room temperature for 30 minutes. 
To this solution was added isopropyl bdrde (0.9 ml), followed by stirring at 70*C for 5 hours. After the mixture was 
cooled, ethyl acetate was added, and this mixture was washed successively with dilute hydrochloric acid, aqueous 
potassium carbonate and water and then dried, after which the solvent was distilled off. The residue was subjected to 
silica gel column chromatography (hexane:ethyl acetate = 5:1), to yield 4-(2-chlorophenyl)-6,7-dimethyl-2-(1-methyl- 
ethyloxy)-3-quinolinecaft)oxylic acid ethyl ester as colorless crystals (1.72 g). 
Melting point: 96 - 97''C (recrystaliized from ethyl ether-hexane) 

NMR (200 MHz, CDCI3) ppm: 1.01 (3H. t, J = 7.1 Hz). 1.42 (6H, d. J = 6.2 Hz), 2.26 (3H. s). 2.41 (3H, s). 4.00 - 4.16 
(2H, m). 5.57 (1H, m), 6.92 (1H. s), 7.20 - 7.55 (4H, m). 7.64 (1H. s) 
Elemental analysis (for C23H24NO3CI): 

Calculated (%): C, 69.43; H. 6.08; N. 3.52 

Found (%): C. 69.19; H, 5.99; N, 3.40 

Process 2: 

To the compound obtained in Process 1 (1 .64 g) were added ethanol (28 ml), water (7 m!) and potassium hydroxide 
(1.09 g), followed by heating under reflux for 1 hour. After the solvent was distilled off, the residue was acidified with 
dilute hydrochlonc acid and then extracted with ethyl acetate. The extract was washed with saturated aqueous sodium 
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chloride and dried, after which the solvent was distilled off. to yield the title compound as colorless crystals (1 .31 g). 
Melting point: 184 - 186''C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDC\^) ppm: 1.49 (6H, d. J = 6.2 Hz), 2.26 (3H, s). 2.43 (3H, s), 5.73 (1H, m), 6.92 (1H, s). 7.10 - 
7.60 (4H, m), 7.66 (IH. s) 
5 ElerDental analysis (for Cgi H20NO3CI): 

Calculated (%): C, 68.20; H, 5.45; N. 3.79 
Found (%): C. 68.23; H. 5.47; N. 3.78 

Reference Example 2 

10 

3,4-trans-4-(4-Fluorophenyl)-1 ,2,3,4-tetrahydro-2-methyM -oxo-3-isoquinormecarboxylic acid 
Process 1: 

IS A mixture 01 2-(4-fluorobenzoyl)benzoic acid (3.00 g), 1 -hydroxybenzotriazole (2.07 g), 1 .3-dicyclohexylcarbodi- 

imide (3.00 g) and anhydrous IMF (50 ml) was stirred at room temperature for 1 hour. To this mixture were added N- 
methylglycine ethyl ester hydrochloride (2.84 g) and triethylamine (2.58 ml), followed by stirring at room temperature 
for 16 hours and with heating and refluxing for 4 hours. After the solvent was distilled off, ethyl acetate was added to 
the residue, and the insoluble crystals were separated by filtration. The filtrate was washed successively with water. 

20 aqueous sodium hydrogen carbonate, water, dilute hydrochloric acid and vtaXer and then dried, after which the solvent 
was distilled off. to yield N-(2-(4-fluorobenzoyl)benzoyt]-N-methylglycine ethyl ester as a colorless oily substance (4.2 

g). 

[NMR (200 MHz, CDCI3) ppm: 1.27. 1.30 (total 3H. each t. J=7.0 Hz). 3.01, 3.06 (total 3H. each s), 4.01. 4.17 (total 
2H, each s), 4.15 - 4.20 (2H. m). 7.0 - 7.9 (8H, m)] 

2S To a sotutbn of this oily substance in toluene (100 ml) was added 1,8-diazabicyclo[5.4.0]undec-7-en (3.0 ml), 
folbwed by heating under reflux for 2 hours. After the solvent was distilled off. ethyl acetate was added to the residue. 
This mixture was washed successively with water, 1 0% aqueous potassium hydrogen sulfate and water and then dried, 
after which the solvent was distilled off, to yield 4-(4-fluorophenyl)-3,4-dihydro-4-hydroxy-2-methyl-1 (2H)-isoquinoline- 
3-carboxyIic acid ethyl ester as colorless crystals. To a suspension of the crystals In toluene (100 ml) was added p- 

30 toluenesulfonic acid hydrate (3.0 9), followed by heating under reflux for 14 hours with a water separator. The solvent 
was distilled off, and ethyl acetate was added to the residue. This mixture was washed successively with water, aqueous 
sodium hydrogen carbonate and water and then dried, after which the solvent was distilled off, to yield 4-(4-fluoroph- 
enyI)-2-methyl-1(2H)-isoquinoline-3-carboxylic acid ethyl ester as colorless crystals (3.12 g). 
Melting point: 172 - 173"C (recrystallized from ethyl acetate-hexane) 

35 NMR (200 MHz, CDCI3) ppm: 1 .00 (3H, t, J = 7.0 Hz), 3.62 (3H, s), 4.07 (2H, q, J = 7.0 Hz), 7.11 - 7.35 (5H, m). 7.53 
- 7.60 (2H, m). 8.50 - 8.55 (IH, m) 
Elemental analysis (for C^gH^jeNOsF): 

Calculated (%): C, 70.15; H. 4.96; N, 4.31 
Found (%): C, 70.01; H, 4.86; N. 4.20 

40 

Process 2: 

A mixture of the compound obtained in Process 1 (2.70 g), acetic acid (50 ml) and 5% palladium-carbon (2.00 g) 
was stirred at 70'*C in a hydrogen atmosphere for 1 hour. After the mixture was cooled and then filtered, the filtrate 
4S was distilled to remove the solvent. The residue was dissolved in ethyl acetate and washed successively with water, 
aqueous potassium cartonate and water and then dried, after which the solvent was distilled off, to yield 3,4-cls-4- 
(4-fluorophenyl)-1 ,2.3,4-tetrahydro-2-methyl-1 -oxo-3-isoquinolinecarboxylic acid ethyl ester as colorless crystals (2.43 
9). 

Melting point: 151 - 153''C (recrystallized from ethyl acetate-isopropyl ether) 
so NMR (200 MHz. CDCI3) ppm: 0.98 (3H. t, J = 7.2 Hz). 3.12 (3H. s). 3.78 - 4.03 (2H. m). 4.25 (IH, d. J=7.0 Hz). 4.92 
(IH, d, J = 7.0 Hz), 6.90 - 7.41 (7H, m), 8.20 - 8.26 (IH. m) 
Elemental analysis (for Ci9HieN03F): 

Calculated (%): C. 6971; H, 5.54; N, 4.28 

Found (%): C, 69.44; H, 5.19; N, 4.31 

55 

Process 3: 

To a suspension of the compound obtained in Process 2 (2.43 g) in ethanol (50 ml) and THF (15 ml) was added 
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2N-NaOH (14 ml) at 0*'C. After this mixture was stirred at room temperature for 1 hour, the solvent was distilled off. 

Water was added to the residue, which was then washed with ethyl ether, after which the water layer was acidified 

with 2N-HCI. This mixture was extracted with ethyl acetate, the extract being washed with water and dried, followed 

by solvent removal by distillation, to yield the title compound as cobrtess crystals (2.12 g). 
s Melting point: 248 • 250*^0 (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz, CDCI3 + DMSO-dg) ppm: 3.04 (3H, s), 4.16 (1H, s). 4.73 (1H. s), 6,90 - 7.17 (5H. m). 7.41-7.44 (2H, 

m). B.16-B.21 (1H. m) 

Elemental analysis (for C17H14NO3F): 

Calculated (%): C. 68.22; H. 4.71; N. 4.68 
10 Found (%): C, 68.02; H. 4.72; N, 4.58 

Reference Example 3 

3,4-trans-4-(2-Chtorophenyl)-1 .2,3,4-tetrahydro-1 .6,7-trimethyl-2-oxo-3-quinolinecarbQxylic acid 
Process 1: 

To a suspension of lithium aluminum hydride (1.4 g) in THF (50 ml) was added dropwise a solution of 4-(2-chlo- 
rophenyl)-1,2,-dihydro-1,6,7-trimethyl-2-oxo-3-quinolinecarboxylic acid ethyl ester (10.0 g) in THF (100 ml) at 0*C. 

20 After this mixture was stirred at 0**C for 30 minutes, water (4 ml) was added, foltowed by stirring at room temperature 
for 30 minutes. The insoluble material was filtered off, the filtrate being concentrated. After ethyl acetate was added, 
the residue was washed successively with dilute hydrochloric acid and water and then dried, followed by solvent removal 
by distillation. Ttie residue was subjected to silica gel column chromatography (hexaneiethyl acetate = 3:1) to yield 
3,4-trans-4-(2-chlorophenyl)-1,2,3,4-tetrahydro-l.6,7-trimethyl-2-oxo-3-quinolinecarboxylic acid ethyl ester as color- 

25 less crystals (2.94 g). 

Melting point: 147 - 148**C (recrystallized from ethyl acetate-isopropyl ester) 

NMR (200 MHz, CDCI3) ppm: 1.10 (3H, t. J = 7.0 Hz). 2.14 (3H. s). 2.29 (3H, s). 343 (3H. s). 3.97 (1H. d. J=7.2 Hz). 
4.09 (2H, q. J=7.0 Hz). 5.07 (1 H. d, J=7.2 Hz), 6.64 (1H, s), 6.80 - 6.90 (1H. m), 6.89 (1H, s), 7.10 - 7.30 (2H. m), 7.40 
-7.50(1H, m) 
30 E Ismental analysis (for H22N03C1): 

Calculated (%): C, 67.83; H. 5.96; N. 3.77 

Found (%): C. 67.98; H. 6.05; N, 3.98 

Process 2: 

A mixture of the compound obtained in Process 1 (1 .50 g), THF (1 0 ml), ethanol (20 ml), water (2 ml) and sodium 
hydroxide (0.75 g) was stirred at room temperature for 3 hours, after which the solvent was distilled off to an about half 
amount. After water was added, the residue was washed with ether. The water layer was acidified with dilute hydro- 
chloric acid and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium chloride and 
40 then dried, after which the solvent was distilled off, to yield the title compound as coloriess crystals (1 .26 g). 
Melting point: 128 • 129<'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.15 (3H. s), 2.29 (3H. s). 3.42 {3H, s). 3.93 (1H. d, J=5.2 Hz). 5.07 (1H, d, J=5.2 Hz), 
6.70 - 6.80 (1H. m), 6.74 (1H, s), 6.89 (1H, s). 7.03 - 7.45 (3H, m) 
Elemental analysis (for CigH-jgNOsCI): 
4S Calculated (%): C, 66.38; H, 5.28; N. 4.07 

Found (%): C. 66.22; H, 5.16; N, 4.03 

Reference Example 4 

50 3,4-trans-6-Chloro-1 ,2,3,4-tetrahydro-1 -methyl-2-oxo-4-phenyl-3-quinolinecart50xylic acid 
Process 1: 

6-Chloro-l ,2-dihydro-1 -methyl-2-oxo-4-phenyl-3-quinolinecarboxylic acid ethyl ester was reacted In substantially 
55 the same manner as in Process 1 of Reference Example 3 to yield 3.4-trans-6-chloro-1,2,3,4-tetrahydro-1-methyl- 
2-oxo-4-phenyl-3-quinolinecarboxylic acid ethyl ester as colorless crystals. 
Melting point: 83 - 84^*0 (recrystallized from ethyl ether-hexane) 

NMR (200 MHz. CDCy ppm: 1.05 (3H. t. J = 7.1 Hz). 3.41 (3H, s). 3.89 (1H. d. J= 9.4 Hz). 4.00 - 4.15 (2H. m). 4.58 
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(1H, d, J = 9.4 Hz), 6.85 (1H. d, J = 1.8 Hz). 7.00 (IH, d, J = 8.6 Hz). 7.10 - 7.40 (6H. m) 
Elemental analysis (for CigHieNOgCI): 

Calculated (%): C. 66.38; H, 5.28; N. 4.07 

Found (%): C. 66.36; H, 5.16; N. 4.12 

5 

Process 2: 

The compound obtained in Process 1 was reacted in substantially the same manner as in Process 2 of Reference 
Example 3 to yield the title compound as colorless crystals. 

JO Melting point: 1 38 - 1 39^*0. (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDO\^) ppm: 3.41 (3H, s), 3.93 (1 H, d. J = 8.0 Hz). 4.58 (1 H, d. J = 8.0 Hz). 5.20 (1 H. bs). 6.80 - 7.40 
(8H. m) 

Elemental analysis (for C17H14NO3CI): 

Calculated (%): C, 54.67; H. 4.47; N, 4.44 
IS Found (%): C. 64.35; H, 4.52; N. 4.57 

Reference Example 5 

3,4-trans-4-(2-Chtorophenyl)-1 ,2.3.4-tetrahydro-1 .6.7-trimethyl-3-quinolinecarboxylic acid 

20 

Process 1 : 

To a mixture of 4-(2-chlorophenyl)-6.7-dimethyl-3-quinolinecarboxylic acid ethyl ester (26.5 g), sodium borohydride 
(6.0 g) and ethanol (150 ml) was heated under reflux for 2 hours. After the solvent was distilled off. water was added 
2S to the residue, followed by extraction with ethyl acetate. After the extract was washed with water and dried, the solvent 
was distilled off. The residue was subjected to silica gel column chromatography (ethyl acetate:hexane = 3:1) to yield 
4-(2-ch!orophenyl)-1,4-dihydro-6,7-dimethyl-3-quinormecarboxylic acid ethyl ester as colorless crystals (5.0 g). 
Melting point: 204 - 209**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCIg) ppm: 1.13 (3H. t, J=7.2 Hz). 2.07 (3H, s), 2.12 (3H, s), 3.95-4.15 (2H. m). 5.74 (IH, s). 6.34 
30 (1 H. d. J = 5.4 Hz). 6.46 (1 H. s), 6.94 (1 H. s). 6.95 - 7.20 (2H, m). 7.25 - 7.35 (2H. m). 7.61 (1 H. d. J = 6.2 Hz) 
Elemental analysis (for C20H20NO2CI): 

Calculated (%): C. 70.27; H. 5.90; N. 4.10 

Found (%): G. 70.02; H, 5.84; N. 4.07 

3S Process 2: 

To a solution of the compound obtained in Process 1 (2.65 g) in DMF (40 ml) was added 60% sodium hydride 
(60% in oil) (0.35 g). followed by stirring at room temperature for 15 minutes. After this mixture was cooled to O'C, 3 
ml of methyl iodide was added, followed by stirring at 0**C for 30 minutes. After dilute hydrochloric acid was added, the 
<o mixture was extracted with ethyl acetate. The extract was washed with water and then dried, after which the solvent 
was distilled off. to yield 4-(2-chlorophenyl)-1 .4-dihydro-1 .6.7-trimethyl-3-quinolinecarboxylic acid ethyl ester as color- 
less crystals (2.32 g). 

Melting point: 200 - 201 ''C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, GDCI3) ppm: 1.12 (3H, t. J=7.2 Hz), 2.09 (3H. s). 2.19 (3H. s), 3.35 (3H. s), 3.95-4.10 (2H, m), 5.74 
4S (1H, s), 6.62 (IH, s), 6.97 (1H. s). 6.98 - 7.15 (2H, m). 7.20 - 7.35 (2H, m). 7.52 (IH, s) 
Elemental analysis (for CgiHgsNOgCI-O.IHgO): 

Calculated (%): C, 70.52; H. 6.26; N, 3.92 

Found (%): C. 70.39; H. 6.32; N, 3.82 

so Process 3: 

While stirring at room temperature a mixture of the compound obtained in Process 2 (2.2 g). methanol (30 ml), 
methanol containing 20% hydrogen chloride (10 ml) and THF (10 ml), a solution of sodium cyanoborohydride (1.0 g) 
in methanol (15 ml) was gradually added dropwise. After stirring at room temperature for 1 hour, the mixture was 
ss alkalinized with aqueous potassium carbonate and then extracted with ethyl acetate. The extract was washed with 
saturated aqueous sodium chloride and dried, after which the solvent was distilled off, to yield 4-(2-chlorophenyl)- 
l,2.3,4-tetrahydro-1,6,7-trimethyl-3-qulnolinecarboxylic acid ethyl ester as a pale yellow oily substance (2.44 g). 
NMR (200 MHz. CDCI3) ppm: 1.13 (3H, t, J=7.1 Hz), 2.04 (3H, s), 2.21 {3H. s). 2.93 (2.5H, s), 3.00 - 3.50 (3H. m), 
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3.01 (0.5H. s). 4.00 - 4.1B (2H, m), 4.95 {0.87H, d. J = 5.8 Hz), 5.09 (0.13H. d, J = 5.4 Hz). 6.45 - 6.66 (2H. m). 6.85 
- 7.45 (4H, m) 

Process 4: 

5 

To the compound obtained in Process 3 (2.37 g) were added ethanol (40 ml), water (1 0 ml) and potassium hydroxide 
(2.0 g), followed by stimng at room temperature overnight. After the solvent was distilled off. the residue was weakly 
acidified (pH 3 to 4) with dilute hydrochloric acid and then extracted with ethyl acetate. The extract was washed with 
saturated aqueous sodium chloride and dried, after which the solvent was distilled off, to yield the title compound as 
10 colorless crystals (1.51 g). 

Melting point: 196 - 199**C (recrystallized f rom ethyl acetate-ethyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.08 (3H. s), 2.23 (3H. s), 3.09 (3H, s). 3.25 • 3.60 (3H. m). 4.92 (IH. d, J=5.6 Hz), 5.50 
- 6.80 (IH, brs). 6.59 (IH. s), 6.90 (IH, s), 6.95 (IH. m). 7.10 - 7.45 (3H, m) 
Elemental analysis (for Ct9H2oN02CI*0.7H20): 
IS Calculated (%): C. 66.64; H, 6.30; N. 4.09 

Found (%): C, 66.53; H, 6.00; N. 3.85 

Reference Example 6 

20 1 ,2,3,4-Tetrahydro-l -methyl-2-oxo-4-phenyl-3-quinolineacetic acid 

Process 1: 

A mixture of 1.2<iihydro-l-methyl-2-oxo-4-phenyl-3-quinolinecarboxy!ic acid ethyl ester (30.7 g), 10% palladium- 
's cart>on (2.0 g) and acetic acid (1 50 ml) was stirred at BO^C for 24 hours in a hydrogen atmosphere (5 atm). After the 
catalyst was filtered off, the filtrate was concentrated. After ethyl acetate was added, the residue was washed succes- 
sively with potassium cartx>nate and water and then dried, after which the solvent was distilled off, to yield 3,4-trans- 
1,2,3,4-tetrahydro-1-methyl-2-oxo-4-phenyI-3-quinolinecarboxylic acid ethyl ester as colorless crystals (27.9 g). 
Melting point: 80 - 61 (recrystallized from ethyl acetate-isopropyl ether) 
30 NMR (200 MHz, CDCIg) ppm: 1.04 (3H. t, J = 7.1 Hz). 3.43 (3H, s). 3.91 (IH. d. J = 9.6 Hz). 4.00-4.15 (2H, m), 4.16 
(IH, d, J = 9.6 Hz), 6.80 - 7.40 (9H, m) 
Elemental analysis (for C19H19NO3): 

Calculated (%): C, 73.77; H, 6.19; N, 4.53 
Found (%): C, 73.53; H, 6.12; N, 4.52 

ss 

Process 2: 

A mixture of the compound obtained in Process 1 (20 g). sodium hydride (60% in oil) (2.72 g) and DMF (200 ml) 
was stin-ed at room temperature for 30 minutes. After methyl bromoacetate (6.73 ml) was added, the mixture was 

40 stirred at room temperature ovemight After dilute hydrochbric acid was added, the mixture was extracted with ethyl 
acetate. The extract was washed with aqueous potassium carbonate and water and then dried, followed by solvent 
removal by distillation. The residue was subjected to silica gel column chromatography (hexane:ethyl acetate = 3:1) 
to yield 3-ethoxycarbonyl-1,2,3.4-tetrahydro-l-methyl-2-oxo-4-phenyl-3-quinolinecarboxylic acid methyl ester as a 
pale yellow oily substance. To this oily substance were added ethanol (160 ml), water (40 ml) and potassium hydroxide 

<s (10 g), followed by ovemight heating and refluxing. After the solvent was distilled off, dilute hydrochloric acid was 
added, and the mixture was extracted with ethyl acetate. The extract was washed with saturated aqueous sodium 
chloride and then dried, after which the solvent was distilled off. After pyridine (100 ml) was added, the residue was 
heated under reflux for 30 minutes. After the solvent was distilled off, the residue was acidified with dilute hydrochloric 
acid and then extracted with ethyl acetate. The extract was washed with saturated aqueous sodium chloride and then 

so dried, after which the solvent was distilled off, to yield the title compound (trans:cis = about 3:2 mixture) as a white 
foamy substance (19.1 g). 

NMR (200 MHz. CDCI3) ppm: 2.27 - 2.65 (1.6H. m). 2.75 - 3.00 (0.4H, m). 3.25 - 3.50 (IH, m), 3.44 (1.8H, s), 3.48 
(1.2H, s). 4.16 (0.6H. d, J = 13.0 Hz). 4.19 (0.4H, d, J = 6,8 Hz), 6.60 - 6.70 (0.6H. m), 6.90 - 7.45 (8.4H, m) 

55 
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Reference Example 7 

4-(2-Chlorophenyl)-1,2.3.4-tetrahydro-1 -methyl-2oxo-3- quinoiineacetic acid 
5 Process 1 : 

4-(2-Chlorophenyl)-1,2-dihydro-1-methyl-2-oxo-3-quinolineacetic acid ethyl ester was reacted in substantially the 
same manner as in Process 1 of Reference Example 3toyield3,4-trans-4-(2-chlorophenyl)-1.2,3,4-tetrahydro-1-me- 
thyl-2-oxo-3-qulnollnecarboxylic acid ethyl ester as cobrless crystals. 
10 Melting point: 1 31 - 1 33*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1.08 (3H. t, J= 7.2 Hz). 3.45 (3H, s), 4.00 - 4,20 (2H, m). 4.03 (1H, d. J = 8.0 Hz), 5.14 
(1 H, d, J = 8.0 Hz), 6.B0 • 7.50 {8H, m) 
Elemental analysis (lor C19H1BNO3CI): 

Calculated (%): C, 66.38; H. 5.28; N. 4.07 
IS Found (%): C, 66.03; H. 5.17; N. 4.06 

Process 2: 

The compound obtained In Process 1 was reacted in substantially the same manner as In Process 2 of Reference 
20 Example 6 to yield the title compound (trans:cis = about 6:1 mixture) as colorless crystals. 
Melting point: 177 - laO'^C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.34 (0.86, dd. J=16.0, 3.8 Hz), 2.45 - 2.80 (0.28. m). 2.67 (0.86H. dd. J = 16.0. 8.8 Hz), 
3.35 - 3.70 (1 H. m), 3.45 (2.58H. s), 3.49 (0.42H, s). 4.77 (0.B6H, d. J=13 Hz), 5.00 (0.14H, d. J=7.0 Hz), 6.58 {0.86H, 
d, J = 7.4 Hz). 6.90 - 7.55 (7.14H, m) 
2S Elemental analysis (for CieHie(^O3C**0-2H2O): 

Calculated (%): C. 64.85; H, 4.96; N. 4.20 

Found (%): C. 64.80; H. 4.74; N. 4.23 

Reference Example 8 

30 

1 .2,3,4-Tetrahydro-6,7-dimethoxy-1 -methyl-2-oxo-4-phenyl-3-quinolineacetic acid 
Process 1: 

3S l,2-Dihydro-6,7-dimethoxy-1-methyl-2-oxo-4-phenyl-3-quinolinecarboxylic acid ethyl ester was reacted In sub- 

stantially the same manner as in Process 1 of Reference Example 7 to yield 3,4-trans-1 ,2,3,4-tetrahydro-6,7-dimethaxy- 
1 -methyl-2-oxo-4-phenyl-3-quinolinecarboxylic acid ethyl ester as colorless crystals. 
Melting point: 157 - 159'*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 1 .07 (3H. t. J = 7.1 Hz), 3.43 (3H, s). 3.71 (3H, s). 3.86 (1H, d. J = 8.0 Hz), 3.93 (3H, s), 
40 4.00 - 4.20 (2H, m), 4.55 (1H, d, J = 8.0 Hz). 6.44 (1H, s). 6.65 (1H, s). 7.10 - 7.40 (5H, m) 
Elemental analysis (for O^y H23NO5): 

Calculated (%): C. 66.26; H. 6.28; N. 3.79 

Found (%): C, 68.11; H, 6.36; N. 3.77 

45 Process 2: 

The compound obtained in Process 1 was reacted in substantially the same manner as in Process 2 of Reference 
Example 7 to yield the title compound a white foamy substance. 

NMR (200 MHz. CDCI3) ppm: 2.32 (0.33H, dd, J = 17.0, 6.2 Hz). 2.39 (0.67H. dd. J=16.0. 5.0 Hz), 2.57 (0.67H, dd, 
so J=16.0, 7.4 Hz). 2.83 (0.33H. dd. J = 17.0, 7.6 Hz). 3.20 - 3.60 (1H. m), 3.42 (2H, s), 3.48 (1H, s). 3.62 (2H. s). 3.81 
(1H. s). 3.92 (3H, s), 4.09 (0.67H, d. J=11.0 Hz), 4.09 (0.33H, d, J=6.2 Hz). 6.22 (0.67H, s). 6.60 - 6.67 (1.33H, m), 
6.90 - 7.40 (5H. m) 



55 
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Reference Example 9 

6-Chloro-1 ,2,3,4-tetrahydro-1,4<Jimethyl-2<>x<>-4-phenyl-3<juinolineacetic acid 
5 Process 1 : 

To a solution of 6-chloro-1 ,2,3.4-tetrahydro-4-methyl-2-oxo-4-phenylquinoIine (6.0 g) in DMF (50 ml) was added 
sodium hydride (60% in oil) (0.98 g), followed by stirring at room temperature for 30 minutes. After this mixture was 
cooled to 0**C, methyl iodide (3 ml) was added, followed by stirring at room temperature for further 30 minutes. After 
10 dilute hydrochloric acid was added, the mixture was extracted with ethyl acetate. The extract was washed with water 
and then dried, after which the solvent was distilled off, to yield e-chloro-t .2,3.4-tetrahydro-1.4-dimethyl-2-oxo-4-phe- 
nylquinoline as coloriess crystals (5.58 g). 

Melting point: 125 - 126°C (recrystallized f rom ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1 .66 (3H. s). 2.70 (1 H. d, J = 1 6.0 Hz). 3.20 (1 H. d. J = 1 6.0 Hz). 3.24 (3H. s). 6.95 (1 H. 
IS d, J = 8.4 Hz), 7.10 - 7.35 (7H. m) 
Elemental analysis (for C^7H^eNOCI): 

Calculated (%): C, 71.45; H. 5.64; N. 4.90 

Found (%): C. 71,46; H, 5.66; N. 4.B8 

20 Process 2: 

While stirring at -78*C in an argon atmosphere a solution of the compound obtained in Process 1 (5,0 g) in THF 
(60 mO. a solution of 2M lithium sodium isopropylamide in THF-heptane (1 4.6 ml) was added dropwise. After the mixture 
was stirred for 30 minutes, a solution of methyl bromoacetate (2.9 ml) in THF (15 ml) was added dropwise. foltowed 

2S by stirring at -78^ C for 30 more minutes. After saturated aqueous ammonium chloride was added, the mixture was 
extracted with ethyl acetate. The extract was washed successively with dilute hydrochloric acid and water and then 
dried, followed by solvent removal by distillation. The residue was subjected to silica gel column chromatography 
(hexane:ethyl acetate = 2:1) to yield 6-chloro-i,2,3,4-tetrahydro-1,4-dimethyl-2-oxo-4-phenyl-3-qulnoIineacetic acid 
methyl ester as a coloriess oily substance. To this oily substance were added methanol (64 mO, water (26 ml) and 

30 sodium hydroxide (8 g), foltowed by stirring overnight at room temperature. After the solvent was distilled off, water 
was added, and the mixture was washed with ether. The aqueous layer was acidified with dilute hydrochloric acid and 
then extracted with ethyl acetate. The extract was washed with saturated aqueous sodium chbride and then dried, 
after which the solvent was distilled off, to yield the title compound as coloriess crystals (5.27 g). 
Melting point: 156 - 168**C (recrystallized from ethyl acetate-hexane) 

3S NMR (200 MHz, CDCI3) ppm: 1.42 (3H, s), 1.88 (1H, dd, J = 16.0. 2.6 Hz), 2.69 (1H. dd. J=16.0, 10.0 Hz). 3.42 (3H. 
s). 3.68 (1H. dd. J=10.0. 2.6 Hz). 6.52 (IH, d. J = 2.4 Hz). 6.96 (1H. d, J = 8.6 Hz). 7.15 - 7.50 (6H. m) 
Elemental analysis (for C^gH^s^OsCO: 

Calculated (%): C. 66.38; H. 5.28; N. 4.07 
Found (%): C. 66.40; H, 5.12; N. 4.30 

40 

Reference Example 10 

4-(2-Chlorophenyl)-1 ,2.3,44etrahydro-1 ,6,7-trimethyl-2-oxo-3-quinoIineacetic acid 

^ The compound obtained in Process 1 of Reference Example 3 was reacted in substantially the same manner as 

in Process 2 of Reference Example 6 to yield the title compound (trans:cis = about 5:1 mixture) as coloriess crystals. 
Melting point: 210 - 215*'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.09 (2.5H. s), 2.16 (0.5H. s). 2.27 (3H, s). 2.33 (0.83H. dd, J = 16.0, 4.2 Hz). 2.35 - 
2.80 (0.34H, m), 2.66 (0.83H. dd, J = 16.0, 8.0 Hz), 3.30 - 3.70 (IH, m), 3.43 (2.5H, s). 3.47 (0,5H. s). 4.68 (0.83H. d. 
SO J = 12.0 Hz). 4.91 (0.17H. d, J = 7.0 Hz), 6.33 (0.83H, s), 6.80 - 7.50 (5.17H. m) 
Elemental analysis (for C20H20NO3CI): 

Calculated (%): C, 67.13; H. 5.63; N, 3.91 

Found (%): C. 66,88; H. 5.71; N. 3.81 
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Reterence Example 11 

6-Chloro4-{2-chlorophenyl)-1 .2.3,4-tetrahydro-1 -methyl-2oxo-3-quinolineacetic acid 
5 Process 1: 

6-Chloro-4-(2-chlorophenyl)-1 ,2<fihydro-l -methyl-2-oxo-3-qujnolinecarboxylic acid ethyl ester was reacted in sub- 
stantially the same manner as in Process 1 of Reference Example 3 to yield 3,4-trans-6-chloro-4-(2-chlorophenyl)- 
1,2,3,4-tetrahydro-lHTiethyl-2-oxo-d-quinoltnecarboxyllc acid ethyl ester as colorless crystals. 
10 Melting point: 103 - 104*C (reciystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCIg) ppm: 1.10 (3H. t. J=7.1Hz), 3.43 (3H. s). 4.00 - 4.20 (2H. m). 4.01 (1H. d. J= 8.2 Hz). 5.11 
(1H. d. J= 8.2 Hz), 6.80 - 7.50 (7H. m) 
Elemental analysis (for C19H17NO3CI2): 

Calculated (%): C, 60.33; H. 4.53; N. 3.70 
IB Found (%): C. 60.28; H, 4.35; N. 3.78 

Process 2: 

The compound obtained in Process 1 was reacted in substantially the same manner as in Process 2 of Reference 
20 Example 6 to yield the title compound (transicis = about 4:1 mixture) as a white foamy substance. 

NMR (200 MHz. CDCI3) ppm: 2.34 (0.8H, dd, J=16.0. 4.2 Hz), 2.36 - 2.80 (0.4H, m), 2.63 (0.8H. dd. J=16.0, 8.0 Hz). 
3.35 - 3.70 (1H. m). 3.42 (2.4H. s), 3.46 (0.6H, s), 4.78 (0.8H, d. J = 13 Hz). 4.98 (0.2H, d, J=6.B Hz). 6.54 (0.8H. s). 
6.75- 7.60 (6.2H, m) 

25 Reference Example 12 

6-Chloro-1 ,2,3.4-tetrahydro-1 -methyl-2-oxo-4-phenyl-3-quinolineacetic acid 

The compound obtained in Process 1 of Reference Example 4 was reacted in substantially the same manner as 
30 in Process 2 of Reference Example 6 to yield the title compound (transicis = about 4:1 mixture) as a white foamy 
substance. 

NMR (200 MHz, CDCI3) ppm: 2.25 - 2.60 (1.8H, m), 2.80 - 2.95 (0.2H, m), 3.20 - 3.60 (1H, m), 3.41 (2.4H, s), 3.45 
(0.6H, s), 4.14 (0.2H, d. J=7.0 Hz), 4.16 (O.BH, d. J = 12 Hz). 6.63 (0.8H. s). 6.90 - 7.50 (7.2H, m) 
Elemental analysis (for C^sHisNOaCI): 
35 Calculated (%): C, 65.56; H, 4.89; N, 4.25 

Found (%): C. 65.75; H. 4.98; N, 4.18 

Reference Example 1 3 

40 3,4-cis-6-Chloro-3,4-dihydro-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetic acid 

Process 1: 

To a solution of 6-chloro-2-oxo-4-phenyl-2H-1-benzopyran-3-carboxylic acid ethyl ester (4.4 g) in ethanol (300 ml) 
4$ was added platinum oxide (0.30 g), followed by stirring at room temperature in a hydrogen atmosphere (3 to 4 atm) 
for 3 hours. After the catalyst was filtered off, the filtrate was distilled to remove the solvent, followed by treatment of 
the residue with isopropyl ether, to yield 6-chloro-3,4-dihydro-2-oxo-4-phenyl-2H-1-benzopyran-3-carboxylic acid ethyl 
ester as colorless crystals (2.24 g). 
Melting point: 93 • 95'*C (recrystallized from isopropyl ether) 
so NMR (200 MHz, CDCI3) ppm: 1 .09 (3H, t, J = 7.0 Hz), 3.95 (1 H. d, J = 8.2 Hz), 4. 11 (2H. q, J = 7.0 Hz). 6.94 (1 H, d. 
J = 2.4 Hz). 7.0- 7.3 (7H, m) 
Elemental analysis (for C18H15O4CI): 
Calculated (%): C. 65.36; H. 4.57 
Found (%): C. 65.75; H, 4.61 

55 

Process 2: 

To a solution of the compound obtained in Process 1 (2.20 g) in DMF (20 ml) was added sodium hydride (60% in 
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oil) (0.35 g) at room temperature, followed by stirring for 0.5 hours. After methyl bromoacetate (1.4 ml) was added, 
this mixture was stirred at room temperature for 2 hours, after which dilute hydrochloric acid was added, followed by 
extraction with ethyl acetate. The extract was washed with water and dried, after which the solvent was distilled off, 
followed by treatment of the residue with isopropyl ether, to yield 6•chloro-3-ethoxycarbonyl-3,4-dihyd^o-3^T^ethoxy- 
s carbonylmethyl-2-oxo-4iDhenyI-2H-1 -benzopyran as colorless crystals. 
Melting point: 134 - 136*C (recrystallized from isopropyl ether) 

NMR (200 MHz, CDCy ppm: 0.99 (3H. t. J = 7.0 Hz). 2.69 (1H, d. J = 17.8 Hz). 3.27 (1H. d, J = 17.8 Hz). 4.00 (2H. 
m). 5.12 (1H. s). 6.82 (1H, bs). 7.0 • 7.1 (3H. m), 7.2 - 7.3 (IN. m), 7.4 - 7.5 (3H. m) 
Elemental analysis (for C2iH,906CI): 
^0 Calculated (%): C, 62.61 ; H, 4.75 

Found (%): C, 62.31; H, 4.70 

Process 3: 

»s A mbcture of the compound obtained in Process 2 (1.5 g), acetic acid (10 ml) and hydrochloric acid (5 ml) was 

heated for 3 hours under reflux, followed by solvent removal by distillation, to yield a mixture of the title compound and 
Its stereo isomer as an oily substance. This oily substance was treated with ethyl acetate-isopropyl ether to yield the 
title compound as colorless crystals (0.7 g). 
Melting point: 117 - 119*C (recrystallized from isopropyl ether) 
20 NMR (200 MHz, CDCy ppm: 2.37 (1H. dd. J = 18.0 Hz. J = 7.2 Hz). 2.86 (1H. dd. J = 17.6 Hz. J = 6,4 Hz). 3.62 (1H, 
m). 4.31 (1H. d. J = 6.6 Hz). 7.0 - 7.4 (8H. m) 
Elemental analysis (for C,7H^304CI): 

Calculated (%): C, 64.47; H, 4.14 

Found (%): C. 64.35; H. 3.95 

2S 

Reference Example 14 

3.4-Dihydro-6-methyl-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetic acid 
50 Process 1 : 

To a solution of 6-methyl-2-oxo-4-phenyl-2H-1 -benzopyran-3-carboxyllc acid ethyl ester (1 5.0 g) in acetic acid (1 50 
ml) was added 10% palIadium<arbon (3,0 g), foltowed by stirring at BO^'C in a hydrogen atmosphere (4 to 5 atm) tor 
4.5 hours. After the catalyst was filtered off, the filtrate was distilled to remove the solvent, followed by treatment of the 
35 residue with isopropyl ether, to yield 3,4-dihydro-6-methyl-2-oxo-4-phenyl-2H-1-benzopyran-3-carboxylic acid ethyl 
ester as colorless crystals (12.5 g). 

Melting point: 206 - 208'C (recrystallized from isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 1.07 (3H. t. J = 7.0 Hz). 2.25 (3H, s). 3.94 (1H. d. J=7.6 Hz). 4.10 (2H, qd, J=7.0 Hz. 
J=2.0 Hz), 4.68 (1H, d, J=7.6 Hz), 6.75 (1H, bs). 7.0 - 7.4 (7H, m) 
40 Elemental analysis (for O^^Hy^O^AiAH^): 

Calculated (%): C, 72.48; H, 5.92 

Found (%): C, 72.24; H, 5.97 

Process 2: 

45 

The compound obtained in Process 1 was reacted in substantially the same manner as in Process 2 of Reference 
Example 13 to yield 3-ethoxycarbonyl-3.4KJihydro-3-methoxycarbonylmethyl-6-methyl-2-oxo-4i3henyl^ 
pyran as colorless crystals. 

Melting point: 123 - 125'C (recrystallized from isopropyl ether) 
so NMR (200 MHz, CDCI3) ppm: 0.95 (3H. t, J = 7 Hz), 2.21 (3H, s), 2.71 (1H, d, J = 17.8 Hz), 3.23 (1 H, d. J = 17.8 Hz). 
3.73 (3H, s), 3.97 (2H, m). 5.04 (1 H. s). 6.63 (1 H. bs). 7.0 - 7.2 (4H, m), 7.3 - 7.4 (3H, m) 
Elemental analysis (for C22H22O6)' 

Calculated (%): C. 69.10; H, 5.80 

Found (%): C. 68.77; H. 5.87 

ss 

Process 3: 

The compound obtained in Process 2 was reacted in substantially the same manner as In Process 3 of Reference 
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Example 1 3 to yield a mixture of the trans and cIs configurations of the title compound (trans:cis about 2.5:1 mixture) 
as colorless crystals. 

Melting point: 152 - 154°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.19 {3H, s). 2.55 (2H, m). 3.36 (1H, m), 4.27 (1H, d. J = 12.6 Hz). 6.44 (1H, brs), 7.0 - 
5 7.5 (7H. m). 2.27 {3H. s), 2.34 (1H. dd. J=17.8 Hz. J=7.6 Hz). 2.86 (1H. dd. J=1B.O Hz. J=6,6 Hz), 3.50 (1H. m). 4.27 
(1H. d. J = 6.8 Hz), 7.0 - 7.5 (BH, m) 
Elemental analysis (for C^qH^qO^): 

Calculated (%): C. 72.96; H, 5.44 

Found {%): C, 72.94; H. 5.59 

10 

Reference Example 15 

3,4-cis-6-Chloro-1 ,2,3,4-tetrahydro-1 -methyM-phenyl-3-quinolineacetic acid 
75 Process 1 : 

6-Chloro-4-phenyl-3-quinolinecarboxyltc acid ethyl ester was reacted in substantially the same manner as in Proc- 
ess 1 of Reference Example 5 to yield 6-chloro-1 ,4-dihydro-4-phenyl-3-quinolinecarboxylic acid ethyl ester as cobrless 

crystals. 

20 Melting point: 1 67 - 1 6B'*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1 .18 (3H. t. J = 7.1 Hz). 4.00 - 4.20 (2H, m). 5.08 (1H, s), 6.44 (1H, bd. J = 6.2 Hz), 6.65 

(1 H. d, J=9.4 Hz). 7.00 - 7.30 (7H, m). 7.54 (1 H. d. J = 6.2 Hz) 

Elemental analysis (for CigHieNOgCl): 

Calculated (%): C. 66.90; H, 5.14; N. 4.46 
2S Found (%): C, 68.66; H. 5.23; N. 4.56 

Process 2: 

The compound obtained in Process 1 was reacted in substantially the same manner as in Process 2 of Reference 
30 Example 5 to yield 6-chbro-1 ,4-dihydro-1 -methyl-4-phenyl-3-quinoiinecarboxylic acid ethyl ester as a colorless crys- 
tals. 

Melting point: 159 - 161*^0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDC13) ppm: 1 .19 (3H, t, J = 7.1 Hz). 3.34 (3H, s), 4.00 - 4.20 (2H. m), 5.08 (1H. s). 6.80 (1H, d, J 
= 8.4 Hz), 7.05 - 7.30 (7H, m), 7.45 (1H. s) Elemental analysis (for CigHisNOzCl): 
3S Calculated (%): C, 69.62; H, 5.53; N. 4.27 

Found (%): C, 69.60; H. 5.54; N, 4.44 

Process 3: 

40 The compound obtained in Process 2 was reacted in substantially the same manner as in Process 3 of Reference 

Example 5 to yield 6-chloro-1,2,3.4-tetrahydro-1-methyl-4-phenyl-3-qutnolinecarboxylic acid ethyl ester as a mixture 
of stereo isomers. From this mixture, the 3,4-cis isomer was obtained as colorless crystals. 
Melting point: 138 - 139*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 1.20 (3H, t, J=7.1 Hz), 3.01 (3H. s). 3.10 - 3.55 (3H. m). 4.06 (2H. q. J=7.1 Hz). 4.52 
45 (1H, d, J=5.6 Hz), 6.62 (1H, d, J=9.0 Hz), 6.85 - 7.30 (7H, m) 
Elemental analysis (for C19H20NO2GI): 

Calculated (%): C, 69.19; H, 6.11; N, 4.25 
Found (%): C. 68.94; H. 5.64; N, 4.22 

so Process 4: 

To a suspension of lithium aluminum hydride (2.0 g) in THF (50 ml) was added dropwise a solution of the compound 
(cis isomer) obtained in Process 3 (4.85 g) in THF (25 ml) at room temperature, followed by stirring at room temperature 
for 15 minutes. Water (2 ml) was added, followed by stirring for 15 more minutes. After the insoluble material was 
ss filtered off, the filtrate was concentrated, After ethyl acetate was added, the residue was washed with water and dried, 
. after which the solvent was distilled off, to yield 3,4-cis-6-chloro-1,2,3,4-tetrahydro-3-hydroxymethyl-1-methyl-4-phe- 
nylquinoline as colorless crystals (3.91 g). 
Melting point: 108 - 110*C (recrystallized from ethyl ether-hexane) 
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NMR (200 MHz. CDCI3) ppm: 2.41 (1H. m). 2.99 (3H. s), 3.00 - 3.22 (2H, m), 3.27 (1H. dd. J=11.0, 7.2 Hz), 3.49 (1H. 
dd. J=11.0. 7.0 Hz). 4.20 (1H, d. J = 5.2 Hz), 6.61 (1H. d. J = 8.8 Hz). 6.86 (1H. d, J = 2.4 Hz). 7.00 - 7.35 (6H, m) 
Elemental analysis (for CiyHieNOCI): 

Calculated (%): C. 70.95; H. 6.30; N. 4.87 
5 Found (%): C. 70.52; H. 6.43; N. 5.08 

Process 5: 

The compound obtained in Process 4 was reacted in substantially the same manner as in Process 2 ot Reference 
10 Example 1 8 to yield 3,4-cl8-6-chloro-3-cyanomethyH ,2, 3.4-tetrahydro-1 -methyl-4-phenylquinoline as cotorless crys- 
tals. 

Melting point: 166 - 168<*C (recrystalllzed from ethyl ether-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.03 (1H. dd. J = 17.0. 8.4 Hz). 2.14 (1H. dd, J=17.0, 7.2 Hz). 2.61 (1H, m), 3.00 (3H, 
s), 3.05 - 3.40 (2H. m). 4.23 (1H, d. J= 5.0 Hz). 6.62 (1H. d. J= 8.8 Hz). 6.86 (1H, d, J = 1.8 Hz). 7.00 - 7.40 (5H. m) 
'5 Elemental analysis (for C18H17N2CI): 

Calculated (%): C. 72.84; H. 5.77; N. 9.44 

Found (%): C, 72.49; H. 5.79; N. 9.23 

Process 6: 

20 

The compound obtained in Process 5 was reacted in substantially the same manner as in Process 3 of Reference 
Example 16 to yield the title compound as colorless crystals. 
Melting point: 192 - 195'C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1.96 (1H, dd. J=17.0. 8.0 Hz), 2.28 (1H, dd, J=17.0. 6.6 Hz). 2.75 (1H, m). 2.98 (3H. s). 
2S 3.05 - 3.20 (2H. m). 4.16 (1H. d, J = 5.2 Hz). 6.61 (1H. d. J = 8.8 Hz). 6.86 (1H. d, J = 2.6 Hz), 6.95 - 7.35 (6H, m) 
Elemental analysis (for C^3H.,3N02CI): 

Calculated (%): C. 68.46; H. 5.75; N. 4.44 
Found (%): C, 68.44; H. 5.96; N. 4.24 

30 Reference Example 16 

3,4-trans-1 .2,3,4-Tetrahydro-2,6,7-trimethyl-1 -oxo-4-phenyl-3-isoquinolineacetic acid 

Process 1: 

3S 

A mixture of 2-benzoyM,5-dimethylbenzoic acid (11.4 g). acetone (300 ml), DMF (10 ml), potassium carbonate 
(6.83 g) and diethyl bromomalonate (12.84 g) was stirred at room temperature for 60 hours. After the solvent was 
distilled off. ethyl acetate was added to the residue. This mixture was washed with water and dried, after which the 
solvent was distilled off. To the residue were added acetic acid (180 ml) and hydrochloric acid (180 ml), followed by 
40 heating at 1 1 0^'C for 5 hours. After the reaction mixture was concentrated, water was added to the concentrate, followed 
by extraction with ethyl acetate. The extract was washed with water and then dried, after which the solvent was distilled 
off, to yield cobrless crystals, which were recrystallized from ethyl acetate-isopropyl ether, to yield 6,7-dimethyl-1-oxo- 
4-phenyl-1 H-2-benzopyran-3-carboxyItc acid. 
Melting point: 265 - 268<'C 

45 

Process 2: 

To a solution of the compound obtained in Process 1 (3.75 g) in methanol (50 ml) was added a 40% methylamine- 
methanol solution (25 ml), followed by stirring at room temperature for 2 hours. After the solvent was distilled off, 4N- 
so HCI-ethyl acetate (50 ml) was added to the residue, followed by stirring at room temperature tor 2 hours. After the 
solvent was distilled off, water was added to the residue, the precipitated crystals were collected by filtration and washed 
with water, acetone and ethyl ether, to yield 4-phenyl-2,6,7-trimethyl-1 (2H)-isoquinolinone-3-carboxylic acid as color- 
less crystals (3.51 g). 

Melting point: > 300°C (recrystallized from ethanol) 
ss NMR (200 MHz. CDCI3 + DMSO-dg) ppm: 2.25 (3H. s). 2.39 (3H. s), 3.67 (3H. s). 6.91 (1H. s). 7.39 - 7.42 (5H. m). 
8.24 (1H, s) 

Elemental analysis (for C^gH^^NOs): 

Calculated (%): C. 74.25; H. 5.58; N. 4.56 
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Found (%): C. 74.40; H. 5.50; N, 4.41 
Process 3: 

5 To a solution ot the compound obtained in Process 2 (3.2 g) in DMF (30 ml) was added sodium hydride (60% in 

oil) (0.50 g) while stirring the solution, followed by addition of ethyl iodide (1 .5 ml) and stirring at room temperature for 
16 hours. After the reaction mixture was concentrated, ethyl acetate was added to the concentrate. This mixture was 
washed with water, after which the solvent was distilled off. to yield 2.6,7-trimethyl-4-phenyl-1(2H)-isoquinolinone- 
S-carboxylic acid ethyl ester as colorless crystals (3.3 g). 

10 Melting point: 151 - 153**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 0.92 (3H. t. J = 7.2 Hz). 2.26 (3H, s). 2.40 (3H, s). 3.61 (3H. s). 4.01 (2H, q, J = 7.2 Hz), 
6.96 (1 H, s). 7.30 - 7.46 (5H, m), B.27 (IN, s) 
Elemental analysis (for C21H21NO3): 

Calculated (%): C. 75.20; H. 6.31; N, 4.18 

IS Found (%): C. 74.91 ; H, 6.29; N. 4.13 

Process 4: 

The compound obtained in Process 3 (1.0 g) was reacted in substantially the same manner as in Process 2 of 
20 Reference Example 2 to yield 3,4-cis-1 ,2,3,4-tetrahydro-2,6,7-trimethyl-1-oxo-4-phenyl-3-isoquinolinecarboxylic acid 
ethyl ester as colorless crystals (730 mg). 

NMR (200 MHz, CDCIg) ppm: 0.94 (3H. t, J=7.2 Hz). 2.17 (3H. s). 2.29 (3H. s), 3.09 (3H. s). 3.72 - 4.02 (2H, m), 4.24 
(1 H. d, J = 7.0 Hz). 4.84 (1 H, d, J = 7.0 Hz), 6.72 (1 H. s), 7.24 - 7.38 {5H, m). 7.98 (1 H, s) 

2S Process 5: 

The compound obtained in Process 4 (690 mg) was reacted In substantially the same manner as in Process 3 of 
Reference Example 2 to yield 3,4-trans-1 ,2,3,4-tetrahydro-2,6,7-trimethyl-1 -oxo-4-phenyl-3-fsoquinoline carboxyllc ac- 
id as colorless crystals (610 mg). 
30 Melting point: 248 - 250'*C (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.22 (3H. s). 2.28 (3H. s), 2.99 (3H. s). 4.22 (1H. s). 4.61 (1H. s). 6.89 (1H. s), 7.05 - 
7.25 (5H, m), 7.94 (1H. s) 
Elemental analysis (for C^9HigN03-1/5H20): 
Calculated (%): C, 72.92; H, 6.25; N. 4.48 
35 Found (%): C. 72.84; H, 6.31 ; N, 4.42 

Process 6: 

The compound obtained in Process 5 was reacted in substantially the same manner as in Process 1 of Reference 
40 Example 18 to yield 3,4-trans-1 ,2,3.4-tetrahydro-3-hydroxymethyl-2,6,7-trimethyH -oxo-4-phenylisoquinoline as color- 
less crystals. 

Melting point: 180 - 182**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCIg) ppm: 2.23 (3H. s), 2.29 (3H. s). 3.03 (3H. s), 3.63 (1H, s). 3,55 - 3.75 (1H. m), 3.80 - 3.85 (1H, 
m), 4.27 (1H. s). 6.92 (1H, s), 7.02 - 7.25 (5H. m), 7.88 (1H, s) 
45 Elemental analysis (for C19H21NO2): 

Calculated (%): C, 77.26; H, 7.17; N, 4.74 

Found (%): C, 77.02; H. 7.27; N, 4.66 

Process 7: 

so 

The compound obtained in Process 6 was reacted in substantially the same nranner as in Process 2 of Reference 
Example IB to yield 3,4-trans-3-cyanomethyl-1,2,3.4-tetrahydro-2,6.7-trimethyl-1-oxo-4-phenylisoquinoline as color- 
less crystals. 

Melting point: 183 - ie4*C (recrystallized from ethyl acetate-isopropyl ether) 
55 NMR (200 MHz. CDCI3) ppm: 2.27 (3H, s). 2.33 (3H, s). 2.56 (1H, dd. J = 17.0, 9.2 Hz), 2.74 (1H. dd, J=17.0. 5.4 Hz). 
301 (3H, s), 385 - 3.98 (1H, m), 4.23 (1H. s like), 6.98 (IH, s). 7.00 - 7.05 (2H, m), 7.20 - 7.30 (3H, m), 7.93 (1H, s) 
Elemental analysis (for C20H20N2O): 

Calculated (%): C, 78.92; H. 6.62; N. 9.20 
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Found {%): C. 79.08; H, 6.58; N. 9.35 
Process 8: 

5 The compound obtained In Process 7 was reacted in substantially the same manner as in Process 3 of Reference 

Example 18 to yield the title compound as cobrless crystals. 
Melting point: 225 - 227*C (recrystallized from THF-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.25 (3H. s), 2.32 (3H. s). 2.65 (1H, dd, J = 16.0. 8.8 Hz). 2.76 (1H, dd. J=15.0, 5.0 Hz). 
2.97 (3H, s). 4.00 - 4.12 (1H, m). 4.15 (1H. s like). 6.93 (1H, s), 6.95 - 7.10 (2H, m), 7.15 - 7.30 (3H, m), 7.93 (1H, s) 
10 Elemental analysis (for C20H21NO3): 

Calculated (%): C, 74.28; H. 6.55; N. 4.33 

Found (%): C, 74.24; H. 6.49; N. 4.59 

Reference Example 17 

IS 

6-Chloro-1 ,2,3,4-tetrahydro-1 -melhyl-2-oxo-4-phenyl-3-quinoxalineacetic acid 
Process 1 : 

20 6-Chtoro-1.2,3,4-tetrahydro-2-oxo-4-phenylquinoxaline [N-(4-chlorophenyl)-1,2-phenylenediamine was chloro- 

acetylated with chloroacetyl chloride, after which it was thermally reacted with potassium carbonate in DMF in the 
presence of sodium iodide: Melting point: 210 - 212^C (recrystallized from ethyl acetate-isopropyl ether): NMR (200 
MHz, CDCI3) ppm: 4.26 (2H, s). 6.75 - 6.85 (3H, m), 7.10 - 7.25 (3H, m), 7.35 - 7.50 (2H, m), 9.26 (1H. bs)] 

To a solution of this compound (4.70 g) in DMF (50 ml) was added sodium hydride (60% in oil) (0.89 g), followed 
25 by stirring at room temperature for 30 minutes. After the mixture was cooled to 0**C, methyl iodide (5 ml) was added, 
folbwed by stirring at room temperature ovemight. After dilute hydrochloric acid was added, the mixture was extracted 
with ethyl acetate. The extract was washed with water and dried, after which the solvent was distilled off, to yield 
6-chloro-1,2,3,4-tetrahydro-1-methyl-2oxo-4-phenylqutnoxaline as cotorless crystals (1.88 g). 
Melting point: 112 - lU'^C (recrystallized from ethyl acetate-isopropyl ether) 
90 NMR (200 MHz. CDCIg) ppm: 3.42 (3H. s), 4.25 (2H, s), 6.84 - 7.00 (3H, m). 7.1 3 - 7.25 (3H, m). 7.35 - 7.50 (2H, m) 
Elemental analysis (for C15H13N2OCI): 

Calculated (%): C, 66.06; H, 4,80; N, 10.27 
Found (%): C, 66.21; H. 4.62; N, 10.44 

^ Process 2: 

While stirring a solution of the compound obtained in Process 1 (1 .8 g) in THF (40 ml) at -78*C in an argon atmos- 
phere, a solution of 2M lithium diisopropylamide in THF-heptane (5 ml) was added dropwise. After the mixture was 
stirred for 30 minutes, a solution of t-butyl bromoacetate (1 .4 ml) in THF (5 ml) was added dropwise. folbwed by stirring 

40 at -78®C for further 30 minutes. After saturated aqueous ammonium chloride was added, the mixture was extracted 
with ethyl acetate. The extract was washed successively with aqueous potassium hydrogen sulfate, aqueous potassium 
cart>onate and water and then dried, after which the solvent was distilled off, to yield 6-chloro-1 ,2,3,4-tetrahydro-1 -me- 
thyl-2-oxo-4-phenyl-3-qulnoxalineacetic acid t>butyl ester as a pale yellow oily substance. To this oily substance were 
added a 3N aqueous sodium hydroxide solution (10 ml) and methanol (40 ml), followed by heating under reflux for 2 

^ hours. After the solvent was distilled off, water was added to the residue, which was washed with ether. The water 
layer was weakly acidified with dilute hydrochloric acid and then extracted with ethyl acetate. The extract was washed 
with water and dried, after which the solvent was distilled off. to yieb the title compound as colorless crystals (1 .03 g). 
Melting point: 152 - 153'C (recrystallized from ethyl acelate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.69 (2H, d, J = 6.6 Hz). 3.42 (3H. s). 4.60 - 5.80 (1H. bs), 4.93 (1H. t. J = 6.6 Hz). 6.88 
so (iH, s like). 6.97 (2H. s like), 7.10 - 7.40 (5H, m) 
Elemental analysis (for C17H15N2O3CI): 

Calculated (%): C, 61.73; H. 4.57; N, 8.47 
Found (%): C. 61.96; H. 4.61; N. 8.75 

55 
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Reference Example 18 

6-Chloro-1 .2-dihyciro-1-methyl-2-oxo-4-phenyt-3-quinoiineacetic acid 
s Process 1 : 

To a solution of 6-chloro-1,2Kjihydro-1-methyt-2K>xo>4i>henyl-3Hquinonnecarboxylic acid (4.41 g) in anhydrous 
THF (50 ml) were added oxalyl chbride (1.83 ml) and DMF (one drop), followed by stirring at room temperature for 
1.5 hours. Upon solvent removal by distillation, the acid chbride was obtained as colorless crystals (4.60 g). To a 

10 solution of this acid chloride (4.0 g) in THF (65 ml) was added sodium borohydride (NaBHj) (1 .30 g) at room temper- 
ature, foltowed by stin-ing for 0.5 hours. Then to this solution was added 1 ,2-dimethoxyethane (50 ml) and then NaBh^ 
(0.30 g), followed by stirring at 50^*0 tor 1 hour. Then, NaBH4 (0.20 g) was added to the solution, followed by stirring 
at the room temperature for 1 hour The separated precipitate was filtered off, and the filtrate was added to a dilute 
hydrochloric acid solution under cooling conditions, followed by extraction with ethyl acetate. The extract was washed 

IS with water and dried, after which the solvent was distilled off. The residue was purified by silica gel column chroma- 
tography (hexaneiethyl acetate = 2: 1 1 : 1 ) to yield 6<hloro-1 ,2-dihydro-3-hydroxymethy M -methyl-2-oxo-4-phenyl- 
quinoline as cobrless crystals (1.90 g). 

Melting point: 141 - 142°C (recrystallized f rom ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCy ppm: 3.B1 (3H, s), 3.96 (IN. b), 4.40 (2H. s). 7.17 (1H, d. J = 2.4 Hz). 7.23 - 7.27 (2H, m), 
20 7.38 (1 H. d. J = 9.2 Hz). 7.49 - 7.54 (4H, m) 
Elemental analysis (for C17H15NO2CI): 

Calculated (%): C, 67.89; H. 5.03; N. 4.66 

Found (%): C, 67.63; H. 4.79; N, 4.55 

2S Process 2: 

While stirring a solution of 3-hydroxymethyl derivative obtained in Process 1 (1.B0 g) in dichloromethane (45 ml) 

at O'C, triethylamine (1.08 ml) and methanesulfonyl chloride (0.61 ml) were added, followed by stirring at for 1 hour. 

The reaction mixture was concentrated, and ethyl acetate was added to the residue. This mixture was washed with 
30 water and dried, after which the solvent was distilled off, to yield 6-chloro-1,2-dihydro-3-methanesulfonyloxymethyl- 

1-methyl-2-oxo-4-phenylquinoline as colorless crystals (2.0 g) [NMR (200 MHz. CDCI3) ppm: 3.14 (3H. s), 3.81 (3H, 

s). 5.00 (2H, s), 7.17 - 7.58 (8H, m)]. 

Without purification, this compound was dissolved in DMSO (20 ml), and sodium cyanide (2.0 g) was added, 

folbwed by stirring at room temperature for 1 hour. To this reaction mixture was added ethyl acetate, and the resulting 
35 mixture was washed with water and dried, after which the solvent was distilled off, to yield 6-chloro-3-cyanomethyl- 

1 ,2-dihydro-1 -methyl-2-oxo-4-phenylquinoline as colorless crystals (1 43 g). 

Melting point: 160 - 16rC (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 3.47 (2H, s). 3.84 (3H. s). 7.12 (1 H. d. J=3.0 Hz), 7.21 - 7.31 (2H, m), 7.39 (1 H. d. J=9.0 
Hz). 7.53-7.61 (4H, m) 
40 Elemental analysis (for CieHi3N20CI): 

Calculated (%): C, 70.02; H. 4.24; N, 9.07 

Found (%): C. 69.75; H, 4.36; N. 8.81 

Process 3: 

45 

A mixture of the compound obtained in Process 2 (1.10 g), acetic acid (10 ml) and hydrochloric acid (10 ml) was 
heated at IIO^'C for 2 hours. After the solvent was distilled off. ethyl acetate was added to the residue. The mixture 
was washed with water and dried, after which the solvent was distilled off, to yield the title compound as colorless 
crystals (1 .06 g). 

so Melting point: 1 95 - 1 99*C (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz, CDCI3) ppm: 3.50 (2H, s), 3.89 (3H, s), 7.18 - 7.59 (8H, m) 
Elemental analysis (for C^eHi4N03Cl): 

Calculated (%): C, 65.96; H. 4.31; N, 4.27 

Found (%): C, 65.75; H, 4.34; N. 4.15 



117 



EP 0 585 913 B1 

Reference Example 19 

1 .2-Dlhydro-2,6,7-trimethyl-1 -oxo-4-phenyl-3-lsoquinolineacetic acid 

The lsoquinoline-3-carboxyllc acid obtained in Process 2 of Reference Example 16 was reacted in substantially 
the same nrianner as in Process 1 and 2 of Reference Example 21 to yield the title compound as colorless crystals. 
Melting point: 217 - 220'*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCy ppm: 2.22 (3H, s). 2.37 (3H. s). 3.63 (2H. s). 3.67 (3H, s). 5.90 (1H. brs), 6.75 (1 H. s), 7.20 - 
7.35 (2H, m). 7.40 - 7.55 (3H, m), 8.24 (1H. s) 
Elemental analysis (for C20H19NO3): 

Calculated (%): C. 74.75; H. 5.96; N, 4.36 

Found (%): C, 74.69; H, 6.08; N. 4.23 

Reference Example 20 

6-Chloro-1 -oxo-4-phenyMH-2-benzopyran-3-acetic acid 
Process 1 : 

6-Chloro-1-oxo-4-phenyl-1H-2-ben2opyran-3-carboxylic acid was reacted in substantially the same manner as in 
Process 1 of Reference Example 18 to yield 6-chloro-3-hydroxymethyH -oxo-4-phenyl-1 H-2-benzopyran as colorless 

crystals. 

Melting point: 161 • 164''C (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.20 (1H, b). 4.30 (2H, s). 7.05 (1H. d. J=2.2 Hz), 7.28 - 7.53 (1H, d, J = 2.0 Hz), 8.30 

(1H. d, J = 8.6 Hz) 

Elemental analysis (for Ci6Hii03CI): 

Calculated (%): C, 67.03; H, 3.87 

Found (%): C. 65.85; H. 3.95 

Process 2: 

The compound obtained in Process 1 was reacted with methanesulfonyl chtoride in the same manner as the re- 
action in Process 2 of Reference Example 1 8 to yield 6-chloro-3-methanesuI1onylQxymethyl-1 ■oxo-4-phenyl-l H-2-ben- 
zopyran as colorless crystals. 

Melting point: 179 - 180**C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCIg) ppm: 3.10 (3H. s). 4.86 (2H. s), 7.08 (1H. d. J=2.0 Hz). 7.30 - 7.34 (2H. m), 7.53 - 7.58 (4H. 
m), 8.33 (1H. d. J=8.4 Hz) 
Elemental analysts (for CiyH^aO^CIS): 

Calculated (%): C, 55.97; H, 3.59 

Found (%): C. 55.69; H, 3.79 

Process 3: 

The compound obtained In Process 2 was reacted with sodium cyanide in the same manner as the reaction in 
Process 2 of Reference Example 1 8 to yield 6-chloro-3-cyanomethyl-l -oxo-4-phenyl-l H-2-ben2opyran as a pale yelbw 
oily substance. 

NMR (200 MHz. CDCy ppm: 3.45 (2H. s). 7.01 (1H. d. J = 2.2 Hz). 7.29 - 7.60 (6H, m), 8.31 (1H. d. J = 8.6 Hz) 
Process 4: 

The compound obtained in Process 3 was reacted in the same manner as in Process 3 of Reference Example 18 

to yield the title compound as colorless crystals. 

Melting point: 211 - 215'*C (recrystallized from ethyl acetate-ethyl ether) 

NMR (200 MHz. CDCI3) ppm: 3.46 (2H. s). 6.99 (IH. d. J = 2.0 Hz). 7.28 - 7.56 (6H. m). 8.28 (1H. d. J = 8.4 Hz) 
Elemental analysis (for Ci7H,i04CI-1/4H20): 

Calculated (%): C. 63.96; H. 3.63 

Found (%): C. 64.09; H. 3.64 
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Reference Example 21 

6-Chloro-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetic acid 
5 Process 1 : 

To a solution of 6-chloro-2-ox&4-phenyl-2H-1-ben2opyran-3-carboxylic acid (6.1 g) in anhydrous THF (100 ml) 
were added oxalyl chloride (2.7 ml) and DMF (several drops), followed by stirring at room temperature for 3 hours. 
Upon solvent removal by distillation, an acid chloride was obtained as colorless crystals. To a solution of this acid 
10 chloride in anhydrous THF (100 ml) was added a solution of diazomethane in ethyl ether (prepared from 12.0 g of N- 
nitrosomethyleurea), followed by stirring at room temperature for 0.5 hours. Upon solvent removal by distillation, a 
diazoketone derivative was obtained as an oily substance [NMR (200 MHz, CDCy ppm: 5.4 (IN, bs). 7.19 (IN, d, 
J=2.2 Hz). 7.3 - 7.4 (3H. m). 7.5 - 7.6 (4H. m); \^rnsx (Neat)cm*"»: 2100.1720,1620]. 

This diazolcetone derivative was dissolved in methanol (300 ml). While stin-ing this solution with heating at 50*C, 
IS silver oxide (Ag20) (3.0 g) was added porttonwise. After this mixture was stirred for 3 hours with heating under reflux, 
it was filtered through Celite, and the filtrate was distilled to remove the solvent. The residue was fractionated and 
purified by silica gel column chromatography (hexaneiethy! acetate = 3: 1 ) to yield 6-chtoro-2-oxo-4-phenyl-2H-1 -ben- 
zopyran-3-acetic acid ethyl ester as an orange oily substance (4.14 g). This oily substance becomes cotorless crystals 
upon addition of ethyl acetate-hexane. 
20 Melting point: 98 - 99*C (recrystallized from ethyl acetate-hexane) 

NMR (200 MHz. CDCI3) ppm: 3.40 {2H. s). 3.68 (3H. s). 6.99 (1H. d. J=2.2 Hz). 7.2 - 7.6 (7H, m) 
Elemental analysis (for 0^8*^13^4^')- 
Catculated (%): C. 65.76; H, 3.99 
Found (%): C, 65.92; H. 3.B4 

2S 

Process 2: 

A mixture ot the crude compound obtained in Process 1 (4.1 g), acetic acid (48 ml) and hydrochforic acid (24 ml) 
was heated under reflux for 1 hour. After the solvent was distilled off, ethyl acetate was added to the residue. This 
30 mixture was washed with water and dried, after which the solvent was distilled off, followed by treatment of the residue 
with isopropyl ether, to yield the title compound as pale yellow crystals (2.32 g). 
Melting point: 174 - 177*0 (recrystallized from isopropyl ether) 
NMR (200 MHz. CDCy ppm: 3.44 (2H, 6). 7.01 (1 H, d, J=:2.4 Hz), 7.2 - 7.6 (7H, m) 
Elemental analysis (for C17H11O4CI): 
3S Calculated (%): C, 64,88; H, 3.52 

Found (%): C, 65.13; H. 3.54 

Reference Example 22 

40 6-Methyl-2-oxo-4-phenyl-2H-1 -benzopyran-3-acetic acid 

Process 1 : 

A mixture of 6-methyl-2-oxo-4-phenyl-2H-1-benzopyran-3-carboxylic acid ethyl ester [prepared by heating 2-hy- 
45 droxy-5-methylbenzophenone and diethyl malonate in the presence of 1 ,8-diazablcyclo[5.4.0]undec-7-en; melting 
point: 129 - 13rC; NMR (200 MHz, CDCI3) ppm: 0.95 (3H. t. J=7.2 Hz), 2.31 (3H, s), 4.07 (2H, q. J=7.2 Hz), 7.01 (1H. 
bs). 7.2 - 7.4 (4H, m), 7.5 - 7.6 (3H, m)] (10.0 g). acetic acid (100 ml) and hydrochloric acid (60 ml) was heated under 
reflux at 110'C for 15 hours. After the solvent was distilled off, ethyl acetate was added to the residue. The mixture 
was washed with water and dried, after which the solvent was distilled off. to yield 6-methyl-2-oxo-4-phenyl-2H-l-ben- 
50 zopyran-3-carboxylic acid as colorless crystals (8.7 g). 

Melting point: 250 - 262°C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.31 (3H. s), 6.95 (IH, bs). 7.2 - 7.3 (2H, m). 7.39 (H. d, J = 8.6 Hz). 7.5 - 7.6 (4H, m) 
Elemental analysis (for Ci7H,204): 

Calculated (%): C, 72.85 ; H, 4.32 
55 Found (%): 0. 73.13; H, 4.45 
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Process 2: 

The compound obtained in Process 1 was reacted in substantiairy the same manner as in Process 1 of Reference 
Example 21 to yield 6-methyl-2-oxo-4-phenyl-2H-1-ben2opyran-3-acetic acid methyl ester as colorless crystals. 
5 Melting point: 142 - 144**C (recrystallized from ethyl acetate-isopropyl ether) 

Nf^R (200 MHz. CDCI3) ppm: 2.72 (3H. s). 3.39 (2H. s). 3.67 (3H, s), 6.79 (1 H, brs). 7.2 - 7.3 (4H. m), 7,5 - 7.6 (3H, m) 
Elemental analysis (for Ci9H,e04): 

Calculated (%): C. 74.01; H. 5.23 
Found (%): C. 73.75; H, 5.23 

10 

Process 3: 

The compound obtained in Process 2 was reacted in substantially the same manner as in Process 2 of Reference 
Example 21 to yield the title compound as colorless crystals. 
IS Melting point: 214 - 217*^0 (recrystallized from chtoroform-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.27 (3H, s), 3.42 (2H. s). 6.80 (1H. brs). 7.2 - 7.3 (4H, m). 7.5 - 7.6 (3H. m) 
Elemental analysis (for C^qH^^P^): 
Calculated (%): C, 73.46; H, 4.79 
Found (%): C. 73.37; H. 4.79 

20 

Reference Example 23 
6-Chloro-4-phenyl-3-quinolineacetic acid 
2S Process 1: 

While stirring a mixture of 6-chloro-4-phenyl-3-quinoIinecarboxylic acid methyl ester (8.0 g) and ethyl ether (100 
ml) at O^'C, lithium aluminum hydride (1.0 g) was added, followed by stirring for 30 minutes. After water (5 mi) was 
added, the mixture was stirred at room temperature for 30 wore minutes. After ethyl acetate was added, the insoluble 
30 material was filtered off. The filtrate was washed by successively with aqueous potassium carbonate and saturated 
aqueous sodium chloride and then dried, after which the solvent was distilled off, to yield 6-chtaro-3-hydroxymethyl- 
4-phenylquinoline as colorless crystals (6.05 g). 

Melting point: 169 - ^70'*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 4.63 (2H, s), 7.20 - 7.35 (2H. m), 7.40 - 7.65 (5H. m). 8.07 (1 H. d, J = 8.8 Hz), 9.09 (1 H, s) 
3S Elemental analysis (for C^eH^gNOCI): 

Calculated (%): C. 71.25; H. 4.48; N. 5.19 
Found (%): C. 71.44; H. 4.51; N, 5.30 

Process 2: 

40 

The compound obtained in Process 1 was reacted in substantially the same manner as in Process 2 of Reference 
Example 18 to yield 6-chloro-3-cyanomethyl-4-phenylqu incline as colorless crystals. 
Melting point: 149 - 151 *C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 3.65 (2H. s), 7.25 - 7.35 (2H, m), 7.43 (1 H, d. J = 2.2 Hz). 7.58 • 7.75 (4H, m), 8.12 (1 H. 
45 d, J = 9.0 Hz). 9.04(1 H,s) 

Elemental analysis (for Ci7H^iN2CI): 

Calculated (%): C. 73.25; H. 3.98; N, 10.05 

Found (%): C. 72.86; H. 3.93; N. 10.36 

so Process 3: 

The compound obtained in Process 2 was reacted in substantially the same manner as in Process 3 of Reference 
Example 18 to yield the title compound as colorless crystals. 
Melting point: 211 - 213^C (recrystallized from tetrahydrofuran-isopropyl ether) 
ss NMR (200 MHz, CDCIg) ppm: 3.61 (2H. s), 4. 10 (1 H, bs). 7.25 - 7.35 (2H. m). 7.43 (1 H. d, J = 2.2 Hz). 7.50 - 7.70 (4H, 
m), 8.19 (1H. d, J = 8.8 Hz). 8.95 (1H, s) 
Elemental analysis (for Ci7H^2N^^I*0-3H2O): 
Calculated (%): C, 65.41; H. 4.39; N, 4.49 
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Found (%): C, 65.42; H. 4.16; N. 4.66 

Reference Example 24 

5 4-(2-Metho)cyphenyl)-1 -oxo-1 H-2-benzopyran-3-acetic acid 

4-(2-MethoxyphenyI)-1 -oxo-1 H-2-benzopyran-3-carboxylic acid was reacted in substantially the same manner as 
in Process 1 and 2 of Reference Example 21 to yield the title compound as colorless crystals. 
Melting point: 143 - 144»C (recrystallized from ethyl acetate-isopropyl ether) 
10 NMR (200 MHz. CDCI3) ppm: 3.44 (2H, s). 3.72 (3H, s), 6.9 - 7.6 (7H. m), 8.34 (1H, m) 

Reference Example 25 

6-Chloro-4-(2-methylphenyl)-2-axo-2H-1 -benzopyran-3-carboxyIlc acid 

IS 

Process 1: 

A mixture of 5-Chloro-2-hydroxy-2'-methylbenzophenone [prepared by reaction of 4-chloroanisole with ortho- 
toluoyl chloride in 1,1.2.2,-tetrachloroethane in the presence of aluminum chloride (150*C. 7 hours): melting point 
20 eS-eS'^C] (71. 9g), diethyl malonate (70 ml) and 1,8-dia2abicyclo[5.4.0]undec-7-ene (4 ml) was stirred at 170*0 for 6 
hours. The reaction mixture was purified by silica gel column chromatography (hexane) to yield 6-chloro^-(2-methyl- 
phenyl)-2-oxo-2H-1-benzopyran-3-carboxylic acid ethyl ester as colorless crystals (73.2 g). 
Melting point: 93 • 95''C (recrystallized from isopropyl ether-hexane) 

25 Process 2: 

The compound obtained In Process 1 was reacted by a method similar to Process 1 of Reference Example 22 to 

yield the title compound as colorless crystals. 

Melting point: 211-214°C (recrystallized from ethyl acetate-isopropyl ether) 
30 NMR (200 MHz. CDCI3) ppm: 2.09 (3H. s). 6.9 - 7.1 (2H. m), 7.3 - 7.5 (4H. m). 7.64 (1 H, dd. J = 8.8. 2.2Hz) 

Reference Example 26 

6-Chloro-4-(2-methylphenyl)-2-oxo-2H-1 -benzopyran-3-acetic acid 

35 

The compound obtained in Reference Example 25 was reacted by a method similar to Process 1 of Reference 
Example 21 to yield the methyl ester of the title compound as an oil. 

NMR (200 MHz. CDCI3) ppm: 2.09 (3H. s), 3.24 (1H. d, J = 16.5Hz). 3.43 (1H. d. J=16.5Hz), 3.66 (3H. s), 6.83 (1H, 
d, J=2.2H2). 7.10 (1H, m), 7.3-7.5 (5H,m)] 
40 This compound was reacted by a method similar to Process 2 of Reference Example 21 to yield the title compound 

as colorless crystals. 

Melting point: 180 - 183*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.05 (3H. s). 3.27 (1H. d. J = 16.8Hz), 3.45 (1H, d, J = 16.8Hz), 6.83 (1H, d, J = 2.2Hz). 
7. 1 0 (1 H, d, J = 6.6Hz). 7.3-7.5 (5H. m) 

45 

Reference Example 27 

6-Chloro-4-{2-methoxyphenyl)-2-oxo-2H-l -benzopyran-3-acetic acid 
so Process 1 : 

A mixture of 5-chloro-2-hydroxy-2'-methoxybenzophenone [prepared from 2-bromo-4-chloro-(2-methoxyethoxy) 
methoxybenzene and orlhoanisaldehyde as the starting materials: melting point, 94 - gs'^C (recrystallized from isopro- 
pyl ether)] (11 .8 g), diethyl malonate (1 3.6 g) and potassium fluoride (2.61 g) was heated at 180*C for 8.5 hours. After 
ss cooling, ethyl acetate was added to the mixture, washed with water, dried and evaporated. The residue was subjected 
to silica gel column chromatography (ethyl acetate:hexane: 1:10) to yield 6-chlorO'4-(2-methoxypheny!)-2-oxo-2H- 
1-benzopyran-3-carboxylic acid ethyl ester as colorless crystals (7.73 g). 
Melting point: 108-109'C (recrystallized from ethyl acetate-ethyl ether) 
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Process 2: 

The compound obtained in Process 1 was subjected to hydrolysis by a method similar to Process 2 of Reference 
Example 25 to yield 6-chloro-4-(2-methoxyphenyl)-2-oxo-2H-1 -benzopyran-3-carboxyllc acid as colorless crystals. 
Melting point: 197 - 199*»C (recrystallized f rom ethyl acetate-methano!) 

Process 3: 

The compound obtained in Process 2 was subjected to cartxDn-elongation by a method similar to Process 1 of 
Reference Example 26 to yield 6-chloro-4-(2-methoxyphenyl)-2-oxo-2H-1>benzopyran-3-acetic acid methyl ester as 
colorless crystals. 

Melting point: 1 32 - 1 SQ^C (recrystallized from ethyl acetate) 
Process 4: 

The compound obtained in Process 3 was subjected to hydrolysis by a method similar to Process 2 of Reference 
Example 26 to yield the title compound as colorless crystals. 
Melting point: 200 - 202^0 (recrystallized from ethyl acetate) 

Reference Example 28 

6-Chloro-2-oxo-4-[2-(trifluoromethyl)phenyl)-2H-1 -benzopyran-3-acetic acid 
Process 1: 

5-Chloro-2-hydroxy-2'-(trifluoromethyl)benzophenone [prepared from 2-bromo-4-chloro-(2-methyoxyethoxy) 
methoxybenzene and ortho(trifluoromethyl)benzaldehyde as the starting materials: melting point, 71 - 72*C (recrys- 
tallized from hexane-isopropyl ether)] was reacted by a method similar to Process 1 of Reference Example 25 to yield 
6-chloro-2-oxo-4-[2-(trlfluoromethyl)phenyl)-2H-1-benzopyran-3-carboxyllc acid ethyl ester as an oily substance. 
NMR (200 MHz. CDCI3) ppm: 0.951 (3H, t, J = 7.2Hz). 4.05 (2H. q. J = 7.2Hz). 6.81 (1 H, d. J=2.4Hz). 7.30 - 7.38 (2H. 
m). 7.54 (1 H. dd. J = 2.6. B.SHz). 7.71 (2H. t, J = 4.2Hz), 7.82 - 7.90 (1 H. m) 

Process 2: 

The compound obtained in Process 1 was reacted by a method similar to Process 2 of Reference Example 25 to 
yield 6-chbro-2-oxcH4-[2-(trifluoromethyl)phenyl)-2H-1-benzopyran-3-carboxylic acid as colorless crystals. 
Melting point: 205 - 209**C (recrystallized from ethyl acetate) 

Process 3: 

The compound obtained in Process 2 was subjected to carbon-elongation by a method similar to Process 1 of 
Reference Example 26 to yield 6-chloro-2-oxo-4-[2-(trifluoromethyl)phenyI)-2H-1 -benzopyran-3-acetic acid methyl es- 
ter as colorless crystals. 

Melting point: 146 - 147°C (recrystallized from ethyl acetate) 
Process 4: 

The compound obtained in Process 3 was reacted by a method similar tod Process 2 of Reference Example 26 
to yield the title compound as colorless crystals. 
Melting point: 167 - 169*0 (recrystallized from isopropyl ether) 

Reference Example 29 

2,6,7-Trimethyl-4-phenyl-1 (2H)-lsoquinolinone-3-carboxylic acid 
Process 1: 

A mixture of 2-benzoyt-4,5<iimethylbenzoic acid (11.4 g). acetone (300 ml). DMF (10 mQ, potassium carbonate 
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(6.83 g) and diethyl bromomatonate (12.84 g) was stirred at room temperature for 60 hours. Atter the solvent was 
distilled off, ethyl acetate was added to the residue. This mixture was washed with water and then dried, after which 
the solvent was distilled off. To the residue were added acetic acid (180 ml) and hydrochloric acid (180 ml), followed 
by heating at 110*C for 5 hours. The reaction mixture was concentrated, and water was added to the concentrate, 
5 followed by extraction with ethyl acetate. The extract was washed with water and then dried, after which the solvent 
was distilled off, to yield colorless crystals. The crystals were recrystallized from ethyl acetate-lsopropyl ether to yield 
6,7-dimethyl-4i)henylisocoumarin-3-cart)oxylic acid (B6,7-dimethyl-1 oxo-4-phenyl-1 H-2-benzopyran-3-cart>oxylic 
acid). 

Melting point: 265 - 268'C 

70 

Process 2: 

To a solution of the compound (3.75 g) obtained in Process 1 in methanol (50 ml) was added a 40% methylamine- 
methanol solution (25 ml), followed by stirring at room temperature for 2 hours. After the solvent was distilled off, 4 N- 
is HCI-ethyl acetate (50 ml) was added to the residue, followed by stirring at room temperature for 2 hours. After the 
solvent was distilled off, water was added to the residue, and the precipitated crystals were collected by filtration and 
then washed with water, acetone and ethyl ether to yield the title compound as colorless crystals (3.51 g). 
Melting point: > 300°C (recrystallized from ethanol) 

NMR (200 MHz, CDCI3 + DMSO-dg) ppm: 2.25 (3H, s). 2.39 (3H, s). 3.67 (3H, s). 6.91 (1 H. s). 7.39-7.42 (5H. m). 8.24 
20 (1H. s) 

Elemental analysis (for C19H17NO3): 

Calculated: C. 74.25; H. 5.58; N, 4.56 
Found: C. 74.40; H, 5.50; N, 4.41 
The compound obtained in Process 1 of Reference Example 29 was reacted with ethylamine, n-butylamine, N,N- 
2S dimethylaminoethyienediamine or ammonia, in place of methylamine, in the same manner as In Process 2, to yield the 
compounds of Reference Examples 30 through 33 as colorless crystals. 

Reference Example 30 

30 2-Ethyl-6.7-dimethyl-4-phenyl-1 (2H)-lsoquinolinone-3-carboxylic acid 

Melting point: 254 - 256''C (recrystallized from ethyl acetate-methanol) 

Reference Example 31 

35 

2-n-Butyl-6,7-dimethyl-4-phenyM (2H)-isoquinolinone-3-carboxylic acid 

Melting point: 218 - 219*C (recrystallized from ethyl acetate-isopropyl ether) 
40 Reference Example 32 

2-(2-Dimethylaminoethyl)-6.7<limethyl-4-phenyl-1(2H)-isoquinolinone-3-carboxylicacid 

Melting point: 291 - 293°C (recrystallized from chloroform-methanol) 

45 

Reference Example 33 

6,7-Dimethyl-4-phBnyl-1 (2H)-isoquinolinone-3-carboxylic acid 
so Melting point: 325 - 327''C (recrystallized from chbroform-methanol) 
Reference Example 34 

4-(4-Fluorophenyl)-2,6,7-trimethyl-1 (2H)-isoquinolinone-3-carboxylic acid 

55 

4,5-Dimethyl-2-(4-fluorobenzoyl)benzoic acid, in place of 2-benzoyl-4,5-dimethylbenzoic acid, was reacted and 
treated in the same manner as in Process 1 of Reference Example 29 to yield 4-(2-fluorophenyl)-6,7-dimethylisocou- 
marin-3-carboxylic acid [melting point 214 - 217*C (recrystallized from ethyl acetate)]. This compound was reacted in 
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the same manner as in Process 2 of Reference Example 29 to yield the title compound as colorless crystals. 
Melting point: 309 - 31 2^*0 (recrystallized f rom chloroform-methanol) 

Reference Example 35 

5-Fluoro^-(4-fluorophenyl)-2-methyM (2H)HsoquinoIinone'3-carboxylic acid 

5-Fluoro-4-(4-fluorophenyl)isocoumarin-3-carboxylic acid and methylamine were reacted in the same manner as 
in Process 2 of Reference Example 29 to yield the title compound as colorless crystals. 
Melting point: 256 - 257*C (recrystallized from acetone-isopropyl ether) 

Reference Example 36 

6,7-Dlchtoro-2-methyl-4-phenyl-1 (2H)-isoquinolinone-3-carboxylic acid 

2-Ben2oyl-4,5-dichloroben20ic acid, in place of 2-ben2oyl-4.5-dimethylbenzoic acid, was reacted and treated in 
the same manner as in Process 1 of Reference Example 29 to yield 6,7-dichbro-4-phenyIisocoumarin-3-carboxylic 
acid [melting point 243 - 244*0 (recrystallized from ethyl acetate-isopropyl ether)). This compound was reacted and 
treated in the same manner as in Process 2 of Reference Example 29 to yield the title compound as colorless crystals. 
Melting point: > 300*^0 (recrystallized from chloroform-methanol) 

Reference Example 37 

2-[2-(N,N-Dimethylamino)ethyl]-4-phenyl-1 -(2H)-isoquinolinone-3-cartx>xylic acid 

1-Oxo-4-pheny!-1H-2-ben2opyran-3-carboxylic acid and N.N-dimethylaminoethylenediamine were reacted by a 
method similar to Process 1 and 2 of Reference Example 29 to yield the title compound as colorless crystals. 
Melting point: 295 - 296'*C (recrystallized from chloroform methanoldichloromethane-ethyl ether) 

Reference Example 36 

2,6,7-Trimethyl-4-(2-methylphenyl)-1 (2H)-isoquinolinone-3-carboxylic acid 
Process 1 : 

A mixture of 4,5-dimethyl-2-{2-methylbenzoyI)benzoic acid (7.7 g), dichloromethane (100 ml), oxalyl chloride (2.74 
ml) and DMF (3 drops) was stin-ed at room temperature for 2 hours. After the solvent was distilled off. dichloromethane 
(50 ml) was added to the residue. This mixture was added dropwise to a mixture of N-methylaminoacetonitrile hydro- 
chloride (4.86 g), triethylamine (12.0 ml) and dichloromethane (70 ml), while stimng with ice cooling. This mixture was 
stirred at room temperature for 12 hours. After the solvent was distilled off, ethyl acetate was added to the residue. 
The mixture was washed successively with water, dilute hydrochloric acid, sodium hydrogen carbonate and water and 
then dried, after which the solvent was distilled off, to yield 4,5-dimethyl-2-(2-methylbenzoyl)ben2oic acid-N-cyanome- 
thyl-N-methylamide as a colorless oily substance (9.2 g). 

NMR (200 MHz. CDCy ppm: 2.26 (3H, s). 2.35 (3H. s). 2.37 (3H, s). 2.99 (3H. s), 4.47 (2H. s), 7.05-7.40 (6H. m) 
Process 2: 

A mixture of the compound (9. 1 g) obtained in Process 1 , toluene (200 ml) and 1 ,B<liazabicyclo{5.4.0]undec-7-ene 
(8 ml) was stin^ed for 7 hours under refluxing. After ethyl acetate was added, the reaction mixture was washed suc- 
cessively with water, dilute hydrochloric acid, aqueous sodium hydrogen cartxmate and water and then dried, after 
which the solvent was distilled off, to yield 3-cyano-2,6,7-trimethyl-4-(2-methylphenyl)-1 (2H)-isoquinolinone as color- 
less crystals (6.3 g). 

Melting point: 21 7 - 21 6*C (recrystallized from ethyl acetate) 
Process 3: 

The compound (5.8 g) obtained in Process 2, ethanol (20 ml) and 1 N sodium hydroxide (25 ml) were stin^ed for 
3 hours under refluxing. The reaction mixture was concentrated, dilute hydrochbric acid was added to the concentrate, 
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and the precipitated crystals were collected by filtration. The crystals were washed with water, acetone and ethyl ether 
to yield 2,6,7-trimethyl-4-(2-methylphenyl)-1 (2H)- isoquinolinone-3-carboxylic acid amide as colorless crystals (6.1 g). 
Melting point: 296 - 299*^0 (recrystallized from methanol) 

Process 4: 

To a mixture of the compound (1 .0 g) obtained in Process 3, acetic acid (1 5 ml) and concentrate hydrochloric acid 
(30 ml) was added portionwise sodium nitrite (6.2 g) at room temperature, followed by stining for 5 hours. To the 
reaction mixture was added water, and the precipitated crystals were collected by filtration, which were then washed 
with water, acetone and ethyl ether, to yield the title compound as colorless crystals (0.97 g). 
Melting point: 291 - 292.5*C (recrystallized from ethyl acetate) 

2-Benzoylbenzoic acids having respective corresponding substituents, in place of 4,5-dimethyl-2-(2-methylben- 
zoyl)benzoic acid of Process 1 of Reference Example 3B, were reacted and treated in the same manner as in processes 
2 through 4 to yield the compounds of Reference Example 39 to 45 as colorless crystals. 

Reference Example 39 

4-(2,6-DimethylphenyI)-2-methyl-1 (2H)-isoquinolinone-3-carboxylic acid 
Melting point: 284 - 285.5'* C (recrystallized from methanol-ethanol) 
Reference Example 40 

4-(4-Fluoro-2-methylphenyl)-2-methyl-1 (2H)-isoquinolinone-3-carboxylic acid 

Melting point 257.5 - 260^C (recrystallized from ethyl acetate-ethanol) 
Reference Example 41 

2-Methyl-4-(2-methylphenyl)-1 (2H)HSoquinolinone-3-carboxylic acid 

Melting point: 225 - 227^0 (recrystallized from ethyl acetate-ethanol) 
Reference Example 42 

4-(2-Ethylphenyl)-2-methyl-1(2H)-lsoquinolinone-3-carboxy!ic acid 

Melting point: 100 - 102*0 [2/3 hydrate} (recrystallized from ethyl acetate-isopropyl ether) 
Reference Example 43 

4-(2-Ethylphenyl)-2,6,7-trimethyl-1 (2H)-isoquinolinone-3-carboxylic acid 
Melting point: 214 - 215'C (recrystallized from ethyl acetate-ethanol) 
Reference Example 44 

4-{2.6-Dimethylphenyl)-2,6.7-trimethyl-1 (2H)-isoquinoIinone-3-carboxylic acid 

Melting point: > 300**C (recrystallized from ethyl acetate-ethanol) 
Reference Example 45 

2-Methyl-4-[2-(trif)uoromethyl)phenyl]-1-(2H)-isoquinolinone-3-carboxylicacid 
Melting point 250 - 253*C (recrystallized from ethyl acetate-THF) 
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Reference Example 46 

5,6,7,B-Tetfahydro2-methyM-phenyM (2H)-isoquinolinone-3^rboxyIic acid 
5 Process 1 : 

To a solution of 2-benzoyM-cyclohexenecarboxyllc acid [prepared from 3,4,5.6-tetrahydrophtalic anhydride by 
reacting with aluminum ch toiride in benzene] (7.05 g) in THF (1 00 ml) were added DMF (a few drops) and oxalyl chloride 
(3.20 ml) at room temperature, and the mixture was stirred for 2 hours. The solvent was evaporated, and the residue 

10 was dissolved in THF (50 ml). The solution was added dropwise to a stirred mixture of N-methylglycine ethyl ester 
hydrochloride (5.64 g), THF (100 ml) and triethylamine (12.0 ml) at 0"C. The mixture was stirred at room temperature 
for 2 hours and under reflux for 4 hours, and the solvent was evaporated. To the residue was added ethyl acetate. The 
mixture was washed successively with water, diluted hydrochloric acid, water, aqueous sodium hydrogen cartxMiate 
and water, dried, and the solvent was evaporated to yield N-(2-benzoyH -cyclohexenecarbonyl)-N-methylglycine ethyl 

IS ester as a pale yellow oil (9.73 g). To the solution of this compound in THF (250 ml) was added pottasium t-butoxide 
(3.97 g) at 0"C with stiring, and the mixture was stirred for 10 minutes at room temperature. The solvent was evapo- 
rated, and to the residue was added ethyl acetate. The mixture was washed with water, dried and the solvent was 
evaporated to yield 5.6.7,8-tetrahydro-2-methyl-4-phenyl-1(2H)-isoquinoIinone-3-carboxyllc acid ethyl ester as color- 
less crystals (1.66 g). 

20 Melting point: 1 31 - 1 32*C (recrystallized from isopropyl ether) 

Process 2: 

A mixture of the compound obtained in Process 1 (1 .00 g). dioxane (20 ml), and 1 N-NaOH (20 ml) was refluxed 
25 for 2 hours. The solvent was evaporated, and to the residue was added water. The mixture was acidified with hydro- 
chloric acid, and extracted with ethyl acetate. The extract was washed with water, dried, and the solvent was evaporated 
to yield the title compound as cobriess crystals (51 9 mg). 
Melting point: 226 - 227'»C (recrystallized from ethyl acetate-isopropyl ether) 

30 Reference Example 47 

1 ,2-Dihydro-3-hydroxymethyl-2,6,7-trimethyl-1 -oxo-4-phenylisoquinoline 

To a solution of the compound (9.27 g) obtained in Reference Example 29 in THF (100 ml) were added oxalyl 
35 chloride (3.7 ml) and DMF (10 drops) at room temperature, followed by stirring for 30 minutes. After the solvent was 
distilled off, the residue was dissolved in THF (50ml). This solution was gradually added at 0'*C to a suspension of 
sodium borohydride (5.0 g) in dimethoxyethane (1 00 ml). After stimng at O^C for 30 minutes, the reaction mixture was 
added to 2 N hydrochloric acid at 0*^0, followed by extraction with ethyl acetate. The extract was washed with aqueous 
sodium hydrogen carbonate and water and then dried, after which the solvent was distilled oil, to yield the title compound 
^0 as a cotoriess crystals (7,18 g). 

Melting point: 209 - 210*0 (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 2.09 (1H, bt. J = 5.8 Hz). 2.20 (3H, s), 2.34 (3H. s). 3.81 {3H. s). 4.43 (2H. d. J=5,8 Hz). 
6.73 (1H, s). 7.25-7.35 (2H. m), 7.45-7.55 (3H, m), 8.19 (1H. s) 

1 (2H)-lsoquinolinone-3-carboxylic acids having respective corresponding substituents were reduced in the same 
45 manner as in Reference Example 47 to yield the compounds of Reference Examples 48 to 51 as colorless crystals. 

Reference Example 48 

1 ,2-Dihydro-3-hydroxymethyl-2-methyt-1 -oxo-4-phenylisoquinoline 

so 

Melting point 158 - 159^0 (recrystallized from ethyl acetate-isopropyl ether) 
Reference Example 49 
55 1 ,2-Dihydro-3-hydroxymethyl-2-methyI-4-(2-methylphenyI)-1 -oxoisoquinoline 

Melting point 167 - 168''C (recrystallized from ethyl acetate-isopropyl ether) 
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Reference Example 50 

6-Chloro-1 ,2-dihydro-3-hydroxymethyl>2-methy1*1 -oxo-4-phenyisoquinoline 
Melting point 193 - IQS'^C (recrystallized from ethyl acetate-ethyl ether) 
Reference Example 51 

2-EthoxycarbonylmethyM ,2-dihydro-3-hydrQxymethyl-6,7-dimethyl-1-oxo-4-phenylisoquinoline 

Melting point: 176 - M&^'O (recrystallized from ethyl acetate) 
Reference Example 52 

1,2-Dihydro-3-methanesulfonyloxymethyl-2,6,7-trimethyl-1-oxo-4-phenylisoquinoline 

To a solution of the compound (3.0 g) obtained in Reference Example 47 in dichloromethane (100 ml) were added 
triethylamine (3.B ml) and methanesulfonyl chloride (1.3 ml), while stimng the solution at 0"C, followed by stirring for 
30 minutes. After dichloromethane was added, the reaction mbcture was washed with a 5% aqueous phosphoric acid 
solution and water and then dried, after which the solvent was distilled off, to yield the title compound as colorless 
crystals (2.98 g). 

Melting point: 150 - 15rC (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz, CDCI3) ppm: 2.25 (3H. s). 2.40 (3H, s). 2.86 (3H. s). 3.77 (3H. s). 5.01 (2H, s), 6.82 (1H, 8). 7.25-7.35 
(2H. m), 7.45-7.60 (3H, m). 8.27 (1H, s) 
Elemental analysis (for C20H21NO4S): 

Calculated: C, 64.67; H. 5.70; N, 3.77 
Found: C, 64.59; H, 5.69; N. 3.67 
3-Hydroxylmethylisoquinolines having respective corresponding substrtuents were reacted with methanesulfonyl 
chloride in the same manner as in Reference Example 52 to yield the compounds of Reference Example 53 to 55 as 
colorless crystals. 

Reference Example 53 

1 ,2-Dihydro-3-methanesulfonyloxymethyl-2-methyl-1 -oxo-4-phenylisoquinoline 

Melting point: 149 - ISO'^C (recrystallized from ethyl acetate-isopropyl ether) 
Reference Example 54 

1,2-Dihydro-3-methanesulfonyloxymethyl-2-methyl-4-(2-methylphenyl)-l-oxoisoquinoline 

Melting point. 149 - ISOX (recrystallized from ethyl acetate-isopropyl ether) 
Reference Example 55 

6-Chloro-1 ,2-dihydro-3-methanesulfonyloxymethyl-2-methyl-1-oxo-4-phenylisoquinoline 

Melting pointsd: 163 - 165''C (recrystallized from ethyl acetate-isopropyl ether) 
Reference Example 56 

1 ,2-Dihydro-2,6.7-trimethyl-1 -oxo-4-phenyl-3-isoquinolineacetic acid 
Process 1 : 

The compound (6.4 g) obtained In Reference Example 52 was dissolved in DMSO (80 ml), and sodium cyanide 
(5.0 g) was added, foltawed by stirring at room temperature for 30 minutes. After ethyl acetate was added, this reaction 
mixture was washed with water and then dried, after which the solvent was distilled off, to yield 3-cyanomethyl-1 ,2-di- 
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hydro-2,6,7-trimethyM -oxo-4-phenyIisoqulnoIine as colorless crystals (4.7 g). 
Melting point: 186 - ^&B^C (recrystallized front ethyl acetate-isopropyl ether) 

Process 2: 

A mixture of the compound (4.7 g) obtained in Process 1, acetic acid (150 ml) and hydrochloric acid (150 ml) was 
heated at 110*C for 7 hours. After the solvent was distilled off, ethyl acetate was added to the residue. The mixture 
was washed with water and then dried, after which the solvent was distilled off. to yield the title compound as colorless 
crystals (3.7 g). 

The physico-chemical data of this compound were identical with those of the compound obtained in Reference 
Example 1 9. 

Reference Example 57 

The compound obtained in Reference Example 55 was reacted by a method similar to Process 1 and 2 of Reference 
Example 56 to yield the folbwing compounds. 

Process 1 : 

6-Chioro-3<yanomethyM .2-dihydro-2-methyl-1 -oxo-4-phenyli8oquinoIine 

Melting point 229 - 231 •C (reciystallized from ethyl acetate) 
Process 2: 

6-Chloro-1 .2-dihydro-2-methyl-1-<»co-4-phenyl-3-isoquinoIineacetic acid 

Melting point 216 - 217»C (recrystallized from ethyl acetate-acetone) 
Reference Example SB 

1,2-Dihydro-3-(2-hydroxyethyl)-2,6,7-trimethyl-1-oxo-4-phenylisoquinoIine 

To a solution of the compound (700 mg) obtained in Reference Example 56 in THF (10 ml) were added oxalyl 
chloride (0.3 ml) and DMF (one drop) at room temperature, followed by stirring for 30 minutes. After the solvent was 
distilled off, the residue was dissolved in THF (5 ml). This solution was gradually added at 0°C to a suspension of 
sodium borohydride (0.5 g) in dimethoxyethane (10 ml). After stirring at 0*C for 20 minutes, the reaction mixture was 
added to 2 N hydrochloric acid at 0*C. followed by extraction wrth ethyl acetate. The extract was washed with aqueous 
sodium hydrogen carbonate and water and then dried, after which the solvent was distilled off, to yield the title compound 
as coloriess crystals (571 mg). 

Melting point: 204 - 207*C (recrystallized from ethyl acetate-isopropyl ether) 

NMR (200 MHz. CDCI3) ppm: 1 .90 (1 H, bs), 2.1 9 (3H, s). 2.34 (3H. s). 2.84 (2H, t. J = 7.1 Hz), 3.60-3.80 (2H. m), 3.73 
(3H. s). 6.62 (1H, s) 7,20-7.30 (2H. m), 7.35-7.50 (3H. m). 8.16 (1H, s) 

Reference Example 59 

2-EthQxycarbonylmethyl-6,7-dimethyl-4-phenyH (2H)-isoquinolinone-3-carboxylic acid 
Process 1: 

To a solution of the compound (1.172 g) of Reference Example 33 in acetone (20 ml)-DMF (5 ml) were added 
benzyl bromide (0.536 ml) and potassium cartxjnate (608 mg), followed by heating under reflux for 2.5 hours. After 
the solvent was distilled off, ethyl acetate was added to the residue, which was then washed with water and then dried, 
followed by solvent removal by distillation, to yield 6,7-dimethyl-4-phenyl-1 (2H)-isoquinolinone-3<artxjxyIic acid benzyl 
ester as coloriess crystals (700 mg). 
Melting point: 166 - 169''C (recrystallized from ethyl acetate) 
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Process 2: 

To a solution of the compound (700 nr)g) obtained in Process 1 in DMF (5 ml) was added sodium hydride (60% in 
oil) (80 mg), followed by stirring at room temperature for 15 minutes. To this mixture was added ethyl bromoacetate 

5 (0.222 ml) with ice cooling, followed by stirring at room temperature for 30 minutes. The reaction mixture was poured 
into water and extracted with ethyl acetate, after which the extract was washed with water and then dried. After the 
solvent was distilled off, the residue was subjected to silica gel column chromatography (hexane:ethyl acetate = 9:1) 
to yield 2-ethQxycarbonylmethyl-6.7-dinnethyl-4-phenyl-1 (2H)- isoquinolinone-SK^rboxylic acid benzyl ester as color- 
less crystals (450 mg). 

10 Melting point: 139.5 - 140.5'C (recrystallized from ethyl acetate-hexane) 

Process 3: 

To a solution of the compound (400 mg) obtained in Process 2 in ethanol (15 ml) was added 10% palladium carbon 
IS (100 mg), followed by stirring at room temperature in a hydrogen atmosphere for 1 .5 hours. The catalyst was filtered 
off. and the filtrate was distilled to remove the solvent. The residue was subjected to silica gel column chromatography 
(chlorofonm:methanol = 4:1 ) to yield the title compound as cotorless crystals (2B0 mg). 
Melting point: 210-21 S'^C (recrystallized from methanol) 

20 Reference Example 60 

2-(3-Ethoxycarbonylpropyl)-4-phenyl-1(2H)-isoquinolinone-3-carboxylic acid 

A mixture of 4-phenylisocounriarin-3-carboxylic acid (1 .30 g), 4-amino-n-butyric acid ethyl ester (2.75 g) and ethanol 
2S (8 ml) was heated under reflux for 14 hours while stirring. After the solvent was distilled off, ethyl acetate was added 
to the residue. This mixture was washed with dilute hydrochloric acid and water and then dried, after which the solvent 
was distilled off. To the residue were added ethyl acetate (10 ml) and 4 N HCI-ethyl acetate (20 ml), followed by stirring 
at room temperature for 3 hours. After ethyl acetate was added, the reaction mixture was washed with water and then 
dried, followed by solvent removal by distillation, to yield the title compound as colorless crystals (1 .83 g). 
30 Melting point: 154 - 156^0 (recrystallized from ethyl acetate-ethyl ether) 

Reference Example 61 

1 -Amino-1 ,2,3,4-tetrahydro^-oxo-1 1 -phenyl-6H-benzo[b]quinolizine 

35 

Process 1 : 

The compound (393 mg) obtained in Reference Example 60 was dissolved in DMF (2 ml). While stirring this solution 
with ice cooling, sodium hydride (60% in oil) (50 mg) was added, followed by stirring for 15 minutes. To this mixture 
40 was added ethyl iodide (0.15 ml), followed by stirring at room temperature for 2 hours, after which the solvent was 
distilled off. To the residue was added ethyl acetate, and the mixture was washed with water and then dried, after which 
the solvent was distilled off, to yield 2-(3-ethoxycarbonylpropyl)-4-phenyl-1 (2H)-isoquinolinone-3-carboxylic acid ethyl 
ester as coloriess crystals (390'mg). 

Melting point: 98 - 99''C (recrystallized from ethyl acetate-isopropyi ether) 

45 

Process 2: 

The compound (6.75 g) obtained in Process 1 was dissolved in dry THF (150 ml). While stiring this solution at 
room temperature, sodium hydride (60% in oil) (1.50 g) was added. This mixture was heated under reflux for 1 hour 
so After the reaction mixture was concentrated, ethyl acetate was added to the concentrate, which was then washed 
successively with dilute hydrochloric acid, water and aqueous sodium hydrogen carbonate and then dried, after which 
the solvent was distilled off, to yield 2-ethoxycarbonyl-1,2.3,4-tetrahydro-1,6-dbxo-11-phenyl-6H-benzo[b]quinolizine 
as pale yellow crystals (5.25 g). 

Melting point: 167 - 169^*0 (recrystallized from ethyl acetate) 
SS NMR (200 MHz. CDCI3) ppm: 1 .33 (3H, t. J=7 Hz), 2.67 (2H, t. 0=6 Hz), 4.27 (4H, m). 7.06-7.55 (8H. m). 8.51 (1 H, m), 
12.04 (1H, s) [This product has an enol structure.] 
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Process 3: 

A mixture of the compound (2.0 g) obtained in Process 2, acetic acid (15 ml), concentrate hydrochloric acid (4 ml), 
ethanol (3 ml) and water (3 ml) was heated under reflux for 5 hours while stirring, followed by solvent removal by 
5 distillation. To the residue was added water, and the precipitated crystals were collected by filtration and then washed 
with water, ethanol and ether, to yield 1 ,2,3,4-tetrahydro-1 .6-dioxo-1 1 -phenyl-6H-benzo[b]quinolizine as yellow crystals 
(l.48g). 

Melting point: 223 - 225'*C (recrystallized from ethyl acetate) 

NMR {200 MHz, CDCI3) ppm: 2.27 (2H. m). 2.67 (2H. t, J = 6.5 Hz). 4.37 (2H. m). 7.15-7.62 (BH, m), 8.55 (1H. m) 
10 Elemental analysis (for C19H15NO2): 

Calculated: C. 78.87; H. 5.23; N. 4.84 
Found: C. 78.55; H, 5.36; N, 4,88 

Process 4: 

IS 

A mixture of the compound (1 .16 g) obtained in Process 3, hydroxylamine hydrochloride (2.78 g), sodium acetate 
(3.28 g) and ethanol (50 ml) was heated under reflux for 4 hours, followed by solvent removal by distillation. To the 
residue was added water, and the precipitated colorless crystals were collected by filtration and then washed with 
water, ethanol and ether, to yield an oxime derivative as colorless crystals (1 .18 g). 
20 Melting point: 277 - 279*C (decomposed) (recrystallized from chloroform-methanol) 

NMR (200 MHz, CDCI3) ppm: 2.04 (2H, m), 2.80 (2H. t, J=7.4 Hz). 2.23 (2H, m), 7.20-7.55 (8H. m), 8.52 (1H, m) 

Process 5: 

2S To a suspension of the compound (500 mg) obtained in Process 4 in ethanol (20 ml) were added ammonium 

acetate (138 mg), zinc powder (520 mg) and 40% aqueous ammonia (10 ml), followed by heating under reflux for 5 
hours. The precipitate was filtered off, and the filtrate was distilled to remove the solvent. After ethyl acetate was added, 
the residue was washed with water. The ethyl acetate layer was extracted with 2 N HCI. The extract was alkalinized 
by addition of potassium carbonate and then extracted with ethyl acetate, washed with water and then dried, after 

30 which the solvent was distilled off, to yield the title compound as colorless crystals (205 mg). 
Melting point: 183 • 185*0 (recrystallized from ethyl acetate-ether) 

NMR (200 MHz, CDCI3) ppm: 1.7-2.3 (4H, m), 4.13 (IN, t, J=3 Hz), 4.32 (2H, t. J=7 Hz), 6.96 (1H, m), 7.26-7.55 (7H, 
m), 8.49 (1H. m) 

3S Reference Example 62 

1 .2,3,4-Tetrahydro-1 -hydroxy-6-oxo-1 1 -phenyl-6H- benzo[b]quinolizine 

To a suspension of the compound (250 mg) obtained in process 3 of Reference Example 61 in methanol (15 ml) 
40 was added sodium borohydride (40 mg) at room temperature, followed by stirring for 1 hour. The reaction mixture was 
concentrated, and dilute hydrochloric acid was added to the concentrate, followed by extraction with ethyl acetate. The 
extract was washed with water and then dried, after which the solvent was distilled off. to yield the title compound as 
pale yellow crystals (235 mg). 

Melting point; 220 - 222^*0 (recrystallized from ethyl acetate) 
45 NMR (200 MHz. CDCI3) ppm: 1 .70-2.30 (4H, m). 4.10-4.45 (2H, m). 4.75 (1 H, t, J=3.2 Hz). 6.99-7.03 (1 H, m). 7.25-7.53 
(7H. m). 8.49 (1H. m) 

Reference Example 63 

so 2-(3-Ethoxycarbonylpropyl)-6,7-dimethyl-4-phenyl-1 (2H)-lsoquinolinone-3-carboxylic acid 

The compound obtained tn Process 1 of Reference Example 29 and 4-amino-n -butyric acid ethyl ester were reacted 
and treated in the same manner as in Reference Example 60 to yield the title compound as a colorless oily substance. 
NMR (200 MHz. CDCI3) ppm: 1.13 (3H. t, J=7.2 Hz). 2.16 (2H, m), 2.26 (3H, s), 2.39 (3H. s), 2.42 (2H, m). 3.97 (2H. 
ss q. J = 7.2 Hz). 4.16 (2H, m), 6.92 (1H. s), 7,32-7.48 (5H, m), 8.23 (1H, s) 
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Reference Example 64 

1 -Amino-1 ,2,3,4-tetrahydrc>^-oxo>1 1 -phenyt-6H-benzo[b]quinolizine 

The compound obtained in Reference Example 63 was reacted and treated in the same manner as in Process 1 
through 5 of Reference Example 61 to yield the title compound. The intermediate compounds ctotained in the respective 
process and their physico-chemical constants are given below. 

Process 1 : 

2-(3-Ethoxycarbonylpropyl)-6.7-dimethyl-4-phenyl-1 (2H)-isoquinoIinone-3-carboxylic acid ethyl ester 
A colorless oily substance 

NMR (200 MHz. CDCI3) ppm: 0.90 (3H, t. J= 7.2 Hz). 1 .25 (3H. t, J = 7.2 Hz). 2.12 {2H, m). 2.26 {3H, s). 2.39 (2H. m). 
2.40 (3H, s), 3.95-4.20 (6H, m), 6.95 (1H, s), 7.24-7.50 (5H. m), 8.25 (1H. s) 

Process 2: 

2-Ethoxycarbonyl-1 ,2,3,4-tetrahydro-8,9-dlmethyl-1 ,6-dloxo-l 1 -phenyl-6H-benzo[b]quinoll2ine 

Melting point: 166 - 168°C (recrystalHzed from ethyl acetate) 
Process 3: 

1 .2,3,4-Tetrahydro-B,9-dimethyl-1 ,6-dioxo-1 1 -phenyl-6H-benzo[b]quinolizine 

Melting point: 203 - 206*^0 (recrystailized from ethyl acetate) 
Process 4: 

1 ,2,3,4-Tetrahydro-1 -hydrQxyimino-8,9-dimethyH ,6'dioxo-11 -phenyl-6H-benzo[b]quinoiizine 

Melting point 247 - 250*^0 (decomposed) (recrystailized from ethanol) 
Process 5: 

Title compound (recrystailized from ethyl acetate) 

Melting point: 175 - 177*C (recrystailized from ethyl acetate) 
Reference Example 65 

1,2,3,4-Tetrahydro-1-hydroxy-B,9-dimethyl-6-oxo-11-phenyl-6H-benzo[b]quinolizine 

The compound obtained in Process 3 ot Reference Example 64 was reacted (reduced) and treated in the same 
manner as in Reference Example 62 to yield the title compound as colorless crystals. 
Melting point: 210 - 21 2^*0 (recrystailized from ethyl acetate) 

Reference Example 66 

1 ,2, 3,4-Tetrahydro-1 ,6-dioxo-1 1 -phenyl-6H-pyrazino[1 ,2-b]lsoquinoline 

A mixture ot 1 -oxo-4-phenyl-1 H-2-benzopyran-3-carboxyllc acid (500 mg) and ethylenediamine (1 5 ml) was stirred 
at room temperature ovemight. After evaporation of the solvent, concentrated hydrochloric acid (10 ml) and acetic acid 
(10 ml) were added to the residue. The mixture was heated under reflux for 48 hours. To the mixture was added water, 
and extracted with ethyl acetate. The extract was washed successively with water, aqueous sodium hydrogen carbonate 
and water, dried, and evaporated to yield the title compound as colorless crystals (115 mg). 
Melting point: >300"C (recrystailized from ethyl acetate) 
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Reference Example 67 

1 ,2. 3.4-Tetrahydro-6-oxo-1 1 i5henyl-6H-pyrazino[1 ,2-b]isoquinoline 
Process 1 : 

1 -Oxa-4-phenyl-l H-2-benzopyran-3-carboxylic acid (3.0 g) was subjected to reduction by a method similar to Ref- 
erence Example 47 to yield 3-hydroxymethyl-1 -oxo-4-phenyM H-2-benzopyran as colorless crystals (2.6 g). 
Melting point: 109 • IIO^C (recrystallized from ethyl acetate-hexane) 

Process 2: 

The compound obtained in Process 1 (2.5 g) was oxidized with SOs-pyridine complex in DMSO in the presence 
of triethylamine to yield lK)xo-4i:>henyl-1H-2-benzopyran-3-carfoQxaldehyide as colorless crystals (2.38 g). 
Melting point: 179 - 181"C (recrystallized from ethyl acetate-THF) 

Process 3: 

A mixture of the compound obtained In Process 2 (500 mg) and ethylenediamine (15 mi) was stirred at room 
temperature for 5 hours. After evaporation of the solvent, water was added to the residue, and the mixture was extracted 
with ethyl acetate. The extract was washed with water, dried, and evaporated. To the residue was added concentrated 
hydrochloric acid (6 ml) and the mixture was stirred at room temperature ovemight. After neutaralization, the mixture 
was extracted with ethyl acetate. The extract was washed with water, dried, and evaporated to yield 3,4-dihydro-6-oxo- 
11-phenyl-6H-pyrazino[1,2-b]isoquinoline as color crystals (280 mg). 
Melting point: 181-183*0 (recrystallized from ethyl acetate) 

Process 4: 

To a mixture of the compound obtained in Process 3 (260 mg). acetic acid (60^1) and methnol (10 ml) was added 
sodium cyanoborohydride (1 20 mg). and the mixture was stirred for 30 minutes at room temperature. After evaporation 
of the solvent, aqueous sodium hydrogen carbonate was added to the residue, and the mixture was extracted with 
ethyl acetate. The extract was washed with water, dried, and evaporated to yield the title compound as coloriess crystals 
(240 mg). 

Melting point: 154-156**C (recrystallized from ethyl acetate) 
Reference Example 68 

1 .2-Dihydro-3-mercaptomethyl-2-methyl-4-(2-methylphenyl)-1 -oxoisoquinoline 

A mixture of the compound obtained in Reference Example 54 (1 .8 g), sodium hydrosulfide-methanol solution 
(2.73 M) (3 ml), THF (25 ml), and methanol (10 ml) was stirred for 1 hour at room temperature. After evaporation of 
the solvent, dilute hydrochloric acid was added to the residue, and the mixture was extracted with ethyl acetate. The 
extract was washed with dilute hydrochloric acid and water, dried, and evaporated. The residue was subjected to silica 
gel column chromatography (ethyl acetate:hexane = 3:1) to yield the title compound as colorless crystals (503 mg). 
Melting point: 184-186''C (recrystallized from ethyl acetatensopropyl ether) 

FORMULATION EXAMPLE 

Tablets 

Of the components given below, to the compound of Example 101 , com starch and lactose were added with aque- 
ous hydroxypropylcellutose, and the mixture was kneaded, then dried and crushed to give granules. 

To this was added magnesium stearate and, after admixing, the whole mixture was nnade up into tablets each 
weighing 200 mg on a rotary tableting machine. 



Composition per tablet: 



Compound of Example 101 50 mg 
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(continued) 



Composition per tablet: 


Lactose 


100 mg 


Corn starch 


43.4 mg 


Hydroxypropylcellulose 


6mg 


Magnesium stearate 


0.6 mg 


Total 


200 mg 



10 

Clalme 

1 . A compound represented by the general formula: 

IS 



20 




2s wherein 

ring A may be substituted; 

ring B represents an optionally substituted benzene ring; 

either X or Y represents -NR*"- (R^ represents a hydrogen atom, an optionally substituted hydrocarbon group, 
30 an optionally substituted hydroxyl group or an optionally substituted amino group), -O- or -S-. the other rep- 

resenting -CO, -CS- or -C(R2)R2a. (R2 and R^a independently represent a hydrogen atom or an optionally 
substituted hydrocart)on group), or either X or Y represents -N=, the other representing =CR3- (R^ represents 
a hydrogen atom, a halogen atom, an optionally substituted hydrocarbon group , an optionally substituted 
amino group, a substituted hydroxyl group or a mercapto group substituted by an optionally substituted hy- 
$s drocarbon group); 

represents a single or double bond; 

(t) when adjacent to Z is a single bond, Z represents 

40 • 

(R^ represents a hydrogen atom, hydroxyl group or an optionally substituted hydrocarbon group) or a nitrogen 

atom, or (ii) when adjacent to Z is a double bond, Z represents a carbon atom; 

D represents a C1.3 alkylene group which may be substituted by an 0x0 group or a thioxo group, or D and Y, 

45 taken together, may form a 5- to 7- membered ring which may be substituted by an 0x0 group or a thioxo group; 

E represents -NR^- (RB represents a hydrogen atom or an optionally substituted hydrocarbon group), -O- or 
-S(0)n- (n is 0,1 or 2), or R^ and Y, taken together, may form a 5- to 7- membered ring which may be substituted 
by an 0x0 group or a thioxo group; 
G represents a bond or a Ci.3 alkylene group; 

so Ar represents an optionally substituted aryl group or an optionally substituted heterocyclic group, provided 

that (1 ) when (i) -X-Y- represents -O- CO- or -COO. (ii) D represents -CO and (iii) E represents -NR^-, either 
(a) 6 represents a C^.3 alkylene group and Ar represents a substituted aryl group or a substituted heterocycib 
group, or (b) G represents a bond and R^ represents an optionally substituted hydrocarbon group, and (2) 
when -X-Y- represents -NH-CO, D represents -CO. 

55 

2. The compound as claimed in claim 1 , wherein the ring A and B respectively represent a ring which may be sub- 
stituted by one to four substituents selected from the group consisting of (i) a halogen, (ii) an optionally halogenated 
C,^ alkyi, (iii) an optionally halogenated C^^ alkoxy, (iv) an optionally halogenated C^^ alkylthio, (v) a C^.? acylami- 
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no, (vi) a acyloxy, (vii) a hydroxyl, (vlli) a nitro, (ix) a cyano. (x) an amino, (xi) a nnono-or di- C^^ alkylamino, 
(xii) a pyrrolidino, (xili) a piperidino, (xiv) a morpholino, (xv) a carfooxyi, (xvl) a CX,^ alkyl-carbonylamino, (xvii) a 
C,^ alkylsulfonylanriino, (xviii) a C^^ alkoxy-carbonyl, (xix) a C^^ alkyl-carbonyl. (xx) a carbamoyl, (xxi) a mono- 
or di- C^^ alkylcarfoamoyi and (xxii) a C,^ alkylsuffony). 

3. The compound as claimed In claim 1, wherein the ring A and B respectively represent a ring which may be sub- 
stituted with one to four substituents selected from the group consisting of (i) a halogen, (ii) an optionally hatogen- 
ated alkyi, (iii) an optionally halogenated C^^ alkoxy. (iv) an optionally halogenated C^^ alkylthro. (v) a C^,^ 
acyloxy, (vt) a hydroxyl, (vii) an amino, (viii) a mono- or di- C,^ alkylamino, (ix) a carboxyl and (x) a C,^ alkoxy- 
carbonyl. 

4. The compound as claimed in claim 1 , wherein the ring A and B respectively represent a ring which may be sub- 
stituted by one to four substituents selected from the group consisting of (i) a halogen, (ii) an optionally Inalogenated 
C^^ alkyI and (iii) an optionally hak>genated C^^ alkoxy. 

5. The compound as claimed in claim 1 , wherein the ring A represents an unsubstrtuted ring. 

6. The compound as claimed in claim 1 , wherein the ring B represents an unsubstltuted benzene ring. 

7. The compound as claimed in claim 1 , wherein either X or Y represents -NR^- or the other representing -CO-, 
-CS- or -C(R2)R2a- wherein R\ R2 and represent the same meanings as defined in claim 1 . 

8. The compound as claimed in claim 1 , wherein -X-Y- represents -CO-NRi - or -NRi -CO- wherein Ri represents the 
same meaning as defined In claim 1 . 

9. The compound as claimed in claim 1 , wherein -X-Y- represents -0-C0-. 

10. The compound as claimed in claim 1 , wherein -X-Y- represents -C0-0-. 

11. The conrtpound as claimed in claim 1. wherein -X-Y- represents -NR^- C(R2)R2a- or -C(R2)R2a-NR">- wherein R\ 
R2 and R^ represent the same meanings as defined In claim 1 . 

12. The compound as claimed in claim 1 , wherein -X-Y- represents -N = CR^- wherein R^ represents the same meaning 

as defined in claim 1 . 

1 3. Thecompound as claimed In claim 1 , wherein -X-Y- represents -CS-NR^ - wherein R^ represents the same meaning 
as defined in claim 1 . 

14. The compound as claimed In claim 1 , wherein on the ring C represents a single bond; and Z represents a 

wherein R^ represents the same meaning as defined in claim 1 or a nitrogen atom. 

15. The compound as claimed in claim 1. wherein on the ring C represents a double bond; and Z represents a 

carbon atCHn. 

16. The compound as claimed in claim 1, wherein D represents a C,.3 alkylene group which may be substituted by 
an oxo group. 

17. Thecompound as claimed in claim 1 , wherein D represents -CO-. 

18. The compound as claimed in claim 1 , wherein D represents -CH2CO- or -CH2CH2CO-. 

19. The compound as claimed In claim 1. wherein D represents -CH2- or -CH2CH2-. 

20. The compound as claimed in claim 1 , wherein E represents -NR^* wherein R^ represents the same meaning as 
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defined in claim 1. 

21. The compound as claimed in claim 1. wherein E represents -0-. 

22. The compound as claimed in claim 1 , wherein E represents -S- or -SO-. 

23. The compound as claimed in claim 1 , wherein G represents a bond. 

24. The compound as claimed in claim 1 . wherein G represents a 0^.3 alkylene group. 

25. The compound as claimed in claim 1 , wherein D represents -CO-; E represents -NRS- wherein represent the 
same meaning as defined in claim 1 ; and G represents -CH2- or -CH2CH2-. 

26. The compound as claimed in claim 1 , wherein D represents -CO-; E represents -NR^- wherein represent the 
75 same meaning as defined in claim 1 ; and G represents a bond. 

27. The compound as claimed in claim 1 , wherein D represents -CHgCO- or -CHgCHgCO-; E represents -NRS- wherein 
R^ represent the same meaning as defined in claim 1 ; and G represents a bond. 

20 28. The compound as claimed in claim 1 , wherein D represents -CHgCO- or -CH2CH2CO-; E represents -NR^- wherein 
RS represent the same meaning as defined in claim 1 ; and G represents -CH2- or -CH2CH2-. 

29. The compound as claimed in claim 1 , wherein D represents -CH2- or -CH2CH2-; E represents -0-; and G represents 
•CH2- or -CH2CH2-. 

25 

30. The compound as claimed in claim 1, wherein D represents -CH2- or -CH2CH2-; E represents -NR^- wherein R^ 
represent the same meaning as defined In claim 1 ; and G represents -CH2- or -CH2CH2-. 

31. The compound as claimed in claim 1 , wherein D represents -CH2- or -CH2CH2S E represents -S- or -SO-; and G 
30 represents -CH2- or -CH2CH2-. 

32. The compound as claimed in claim 1, wherein R^ represents a C^^ alky! group which may be substituted by a 
substituent selected from the group consisting of (i) a mono-, di- or tri-C^^ alkyi amino group, (ii) a C^^ alkoxy- 
carbonyl group, (iii) a carbamoyl group and (iv) a carboxyl group. 

35 

33. The compound as claimed in claim 1 , wherein R"* represents a hydrogen atom. 

34. The compound as claimed in claim 1 , wherein R^ and R^^ respectively represent a hydrogen atom. 

40 35. The compound as claimed in claim 1 , wherein R^ represents a hydrogen atom. 

36. The compound as claimed in claim 1 , wherein R3 represents a halogen atom, a C^^ alkyI group, C^^ alkoxy group, 
a C^^ alkylthio group or a mono-or di- C^^ alky! amino group. 

45 37. The compound as claimed in claim 1 . wherein R^ represents a halogen atom or a mono-C^^ alkylamino group. 

38. The compound as claimed in claim 1 , wherein R* represents a C, ^ alkyi group.a hydroxyl group or a halogen atom. 

39. The compound as claimed in claim 1 , wherein R^ represents a hydrogen atom. 

40. The compound as claimed in claim 1 , wherein R^ represents a hydrogen atom. 



so 



41. The compound as claimed in claim 1 , wherein R^ represents a C^^ alky! group which may be substituted by one 
or two substrtuents selected from the group consisting of a hydroxyl group, a C^^ alkoxy group, an amino group, 

ss a mono- or di-C^^ alkylamino group, a C,^ alkoxy-carbonyl group, a carboxyl group, a carbamoyl group and a 

phenyl group. 

42. The compound as claimed in claim 1 , wherein Ar represents a C6-10 aryl group which may be substituted by one 
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to three substituents selected from the group consisting ot (i) an optionalty halogenated C,^ alkyi, (ii) a halogen, 
(ili) a nrtro, (iv) a hydroxy!, (v) an optbnally halogenated O,^ alkoxy, (vi) an amino, (vli) a mono- or di- C^^ alkylaml- 
no, (vlii) a C^^ alkoxy-carbonyl, (be) a cart)oxyl and (x) a carbamoyl. 

43. The compound as claimed in claim 1, wherein Ar represents a phenyl group whch may be substituted by one to 
three substituents selected from the group consisting of (i) an optk>nally halogenated C^^ alkyl. (Ii) a habgen, (III) 
an optk>nally halogenated C^^ alkoxy. 

44. The compound as claimed in claim 1 , wherein Ar represents a furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl, pyrazolyl, 
pyridyl, pyridazinyl, quinolyl, isoquinolyl. thiazolyl, thiadiazolyl or thiophenyl group which may be substituted by 
one to three substituents selected from the group consisting of a halogen, an optionally halogenated C^^ alkyl 
group, a cycloalkyi group, a hydroxyl group, a C^^ alkoxy group, a C^^ alkylthlo group, an amino group, a 
mono- or di-Ci^ alkylamino group, a C^^ alkoxy-carbonyl group and a carboxyl group. 

45. A medicament for inhibiting acyl-CoA:cholesterol acyl transferase which comprises an effective amount of a com- 
pound of the formula: 



ring A may be substituted; 

ring B represents an optionally substituted bezene ring; 

either X or Y represents -NR''- (R^ represents a hydrogen atom, an optionally substituted hydrocarbon group, 
an optionally substituted hydroxyl group or an optbnally substituted amino group), -O- or -S-, the other rep- 
resenting -CO-, -CS- or -C(R2)R2a. (r2 and R^a respectively represent a hydrogen atom or an optionally sub- 
stituted hydrocarbon group), or either X or Y represents -N=, the other representing =CR3- (R^ represents a 
hydrogen atom, a hak>gen atom, an optionally substituted hydrocarbon group, an optionally substituted amino 
group, an optbnally substituted alkoxy group or a mercapto group substituted by an optionalty substituted 
hydrocartx)n group); 

represents a single or double bond; 

(i) when adjacent to Z Is a single bond, Z represents 



(R* represents a hydrogen atom or an optionally substituted hydrocarbon group) or a nitrogen atom, or (ii) 
when adjacent to Z is a double bond, Z represents a cart>on atom; 

D represents a C^^ alkylene group which may be substituted by an oxo or a thioxo group, or D and Y, taken 

together, may form a 5- to 7- membered ring which may be substituted by an oxo or a thioxo group; 

E represents -NRS- (R5 represents a hydrogen atom or an optionally substituted hydrocarbon group), -O- or 

-S(0)n-(n is 0,1 or 2), RS and Y. taken together, may form a 5- to 7- membered ring which may be substituted 

by an oxo or a thioxo group; 

G represents a bond or a C1.3 alkylene group; 

At represents an optionalty substituted aryl group or an optionally substituted heterocyclic group, or a phar- 
maceuticaliy acceptable salt thereof and a physbiogically acceptable carrier. 

46. A process for producing a compound of claim 1 which comprises reacting a compound of the formula: 




wherein 



.CR4. 
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5 




10 

wherein L represents a leaving group; D and Y do not bind together to fomn a 5- to 7- membered ring; the other 
symbols are the same meaning as defined in claim 1 or salt thereof with a compound of the formula 

H-E-G-Ar 

wherein all symboles are the same meaning as defined in claim 1 or a salt thereof. 
47. A process for producing a compound of claim 1 which comprises reacting a compound of the formula: 

20 



2S 




30 wherein all symboles are the same meaning as defined in claim 1 or salt thereof with a compound of the formula: 

L'-G-Ar 

3S wherein L' represents a leaving group; the other symboles are the same meaning as defined in claim 1 or a salt 
thereof. 

48. Use of an effective amount of a compound as defined In claim 45 or a pharmaceutical ly acceptable salt thereof 
and a physiologically acceptable carrier for preparing a medicament for treating pain in mammals, tor treating 

40 disturbances of micturition in mammals, for inhibiting acyl-CoA: cholesterol transferase in mammals, for antago- 

nizing a tachykinin receptor in mammals, for inhibiting the biosynthesis of cholesterol, or for antagonizing a tach- 
ylcinin receptor. 

49. The compound as claimed in claim 1 , wherein ring A represents a benzene ring which may be substituted by two 
45 alky! groups; 

ring B represents a benzene ring which may be substituted by a C^^ alkyl group or a halogen atom; 
-X-Y- represents -CO-NH- or -CO-N(CH3)-; 
Z represents a carbon atom; 

so represents a double bond; 

-D-E-G- represents -CONH-CHg- or -CON(CH3)-CH2-; and 

Ar represents a phenyl group substituted by one or two optionally halogenated C^^ alkyl group(s). 

50. The compound as claimed in claim 1 , wherein ring A represents a benzene ring which may be substituted by a 
ss halogen atom; 

ring B represents a benzene ring which may be substituted by a alkyl group or a halogen atom; 
-X-Y- represents -CO-O- or -0-C0-; 
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Z represents a carbon atom; 

represents a double bond; 

•D-E-G- represents -CON(CH3)-CH2-: and 

At represents a phenyl group substituted by two optionally habgenated C^^ alkyi groups. 

51. The compound as claimed In claim 1 , wherein ring A and B represent an unsubstituted benzene ring; 

-X-Y- represents -N = CH-. -N = CC€-, -N = C(NHCH3)s Z represents a carbon atom; 

represents a double tx>nd; 

-D-E-G- represents -CON(CH3)-GH2-; and 

At represents a phenyl group substituted by two optionally habgenated C^^ aikyi groups. 

52. The compound as claimed in claim 1 . wherein ring A represents a benzene ring which may be substituted by one 
or two halogen atom(s) or 0^^ alkyI group(s); 

ring B represents a benzene ring which may be substituted by one to three C^^ aikyl group(s), C^^ alkoxy 
group(s) or a halogen atom(s); 
-X-Y- represents -CO-O- or -0-C0-: 
Z represents a cartxxi atom; 

represents a double bond; 

-D-E-G- represents -CON(CH3)-CH2-; and 

At represents a phenyl group substituted by two optionally habgenated C^^ alkyI groups. 

53. The compound as claimed in claim 1 , wherein ring A represents a benzene ring which nray be substituted by one 

or two halogen atom(s) or 0^^ alkyI group(s); 

ring B represents a benzene ring which nrjay be substituted by one to three C,^ alkyI group(s) or halogen atom 

(s): 

-X-Y- represents -CO-O- or -O-0O-; 
Z represents a carbon atom; 

represents a single bond or a double bond; 

-D-E-G- represents -CH2-CONH-; and 

Ar represents a phenyl group substituted by one to three optionally halogenated C| ^ alkyI group(s), Ci ^ alkoxy 
group(s) or halogen atom(s). 

54. The compound as claimed in claim 1 , wherein ring A represents a benzene ring which may be substituted by a 
halogen atom or a C^^ aikyl group; 

ring B represents a benzene ring whbh may be substituted by a halogen atom; 
-X-Y- represents -N(CH3)-CO-, -N(CH3)-CH2-, -N = OH- or -N = CpCHa)-; 
Z represents 

-CH-. -C(CH3)- 

or a nitrogen atom; 

represents a single bond or a double bond; 

-D-E-G- represents -CH2-CONH-; and 

Ar represents a ph eny I group substituted by one to three optionally halogenated ^ aikyl group(s), ^ alkoxy 
group(s) or halogen atom(s). 

55. The compound as claimed in claim 1 whbh is having the general formula: 
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rings A', B' and J independently represent an optionally substituted benzene ring; 

either X" or Y* represents -NR^«- (R""^ represents an optionally substituted hydrocarbon group). -O or -S-, the 
other representing -CO-, -CS- or -C(R2)R2a. (r2 and R^a independently represent a hydrogen atom or an 
optionally substituted hydrocarbon group), or either X* or Y' represents -N =. the other representing =CR?a- 
(R3a represents a hydrogen atom, an optfonally substituted hydrocarbon group or -OR wherein R represents 
an optionally substituted hydrocarbon group); 

represents a single or double bond; 

(i) when is a single bond, Z' represents 



I 

(R*B represents a hydrogen atom or an optionally substituted hydrocarbon group) or a nitrogen atom, or when 

is a double bond, Z represents a carbon atom; 

a represents 0, 1 or 2, 

provided that a represents 1 or 2, when -X'-Y'- is -0-CO-,or a salt thereof. 

56. The compound as claimed in claim 55 wherein a substituent for the optionally substituted benzene ring A', B' and 
J is (i) a halogen, (ii) an optionally halogenated C^.q alkyi group, (iii) a C1-6 alkoxy group, (iv) a hydroxyl group, 
(V) an amino group which may be substituted by a C^^ alkyI group or (vi) a Ci.3 acyloxy group. 

57. The compound as claimed in claim 55, wherein the ring A is a benzene ring which may be substituted by one to 
four substltuents selected from the group consisting of a halogen, a C^^ alkyI group, a C^^ alkoxy group and a 
halogeno-C,^ alky I group. 

58. The compound as claimed in claim 55, wherein the ring A is represented by the formula: 



Ala 




A3a 



wherein A""" A^* and A^®, independently represent a hydrogen, a halogen, a C,^ alkyI group, a C,^ alkoxy group 
or a halogeno- C^^ alkyI group. 

59. The compound as claimed in claim 55, wherein the ring B' is a benzene ring which may be substituted by one to 
four substltuents selected from the group consisting of a halogen, a C^^ alkyI group and a C^^ alkoxy group. 

60. The compound as claimed in claim 55,wherein the ring B' is represented by the formula: 
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B2b 



Bib 




wherein B""**. B^^ and B^, independently represent hydrogen, a halogen, a C^^ alkyi group or a C^^ alkoxy group. 

61. The compound as claimed in claim 55, wherein the ring J is a benzene ring which may be substituted by one to 
four substituents selected from the group consisting of a halogen, a C^^ alkyI group, a C^^ alkoxy group, a di- 
C^^ alkylamino group, a C^^ acyloxy group and a hydroxyi group. 

62. The compound as claimed in claim 55, wherein the ring J is represented by the formula: 



wherein J\ and J^, independently represent a hydrogen, a habgen, a C^^ aikyi group, a C-,^ alkoxy group or 
a di-Ci^ alkylamino group, or by the formula: 



wherein J^, and independently represent hydrogen, a C^^ alkyI group, a C-,^ acyloxy group or a hydroxyi 
group. 

63. The compound as claimed in claim 55, wherein -X'-Y'- is the formula: 

-NRi*-CO-, -NRi»-C(R2)R2a., -N=CR^. -O-CO or -COO- wherein the symbols have the same definitions as in 
claim 55. 

64. The compound as claimed in claim 55, wherein a is 1 . 

65. A process for producing a compound represented by the genera) formula: 



wherein the symbols have the same definitions as in claim 55. or a salt thereof, characterized by reaction of a 
compound represented by the general fomnula: 
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5 




10 wherein the symbols have the same definitions as in claim 55, or a salt or reactive derivative thereof, and a com* 

pound represented by the general formula: 



IS 




wherein the symbols have the same definitions as in claim 55, or a salt thereof. 

20 66. A medicament for inhibiting acyl-CoA: cholesterol acyl transferase which comprises an effective amount of a com- 
pound of the formula: 



2S 




wherein rings A', B' and J independently represent an optionally substituted benzene ring; either X" or Y" represents 
-NR^^- (Ri** represents a hydrogen atom or an optionally substituted hydrocarbon group), -O or -S-, the other 
representing -CO, -CS- or -C(R2)R2a- (r2 and R2a independently represent a hydrogen atom or an opttonally 
35 substituted hydrocarbon group), or either X" or Y" represents -N=, the other representing =CR3a - (R^ represents 

a hydrogen atom, an optionally substituted hydrocarbon group or -OR wherein R represents an optionally substi- 
tuted hydrocarbon group); 

represents a single or double bond; 

(i) when adjacent to 7 is a single bond, Z represents 



-CR4a- 
I 

45 (R4a represents a hydrogen atom or an optionally substituted hydrocarbon group) or a nitrogen atom, or (ii) when 
adjacent to Z" is a double bond, Z represents a carbon atom; 

a represents 0, 1 or 2, or a pharmaceutically acceptable salt thereof and a physiologically acceptable carrier. 
67. The compound as claimed in claim 1 which is having the general formula: 



55 
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Q 




wherein 

rings A' and B" are an optionally substituted benzene ring; 

Ric represents a hydrogen atom, a hydroxyl group, an optionally substituted hydrocarbon group, an optionally 
substituted alkoxy group or an optionally substituted amino group; 
Q represents an oxygen atom or a sulfur atom; 

D"" represents a C^.g alkylene group which may be substituted by an oxo group or a thioxo group; 
provided that when Di is an unsubstituted alkylene group, tt may cooperate with R^^ to form a 5- to 
7-membered ring whbh may be substituted by an 0x0 or thioxo group; 

E2 represents -NR^a- (RSa represents a hydrogen atom or an optionally substituted hydrocarbon group). -O- 
or -S-; 

R^a and R^^. take gogether, may form a 5- to 7-membered ring which may be substituted by an 0x0 or thioxo 
group; 

G3 represents a bond or a C^.^ alkylene group; 

Ar* represents an optionally substituted aryl group or an optionally substituted heterocyclic group; provided 
that when -□'•-E^- represents -(CH2)p-CONH- (p is 0. 1 or 2), represents a C^.^ alkylene group, or a salt 
thereof. 

68. The compound as claimed in claim 67, wherein rings A' and B' are a benzene ring which may be substituted by 
one to four substttuents selected from the group consisting of a halogen, an optionally hatogenated C^^ alky! 
group, a hydroxyl group, an optionally hatogenated C^^ alkoxy group, an optionally hatogenated C^^ alkylthto 
group, an amino group, a mono- or di-C^^ alkylamino group, a carboxyl group and a C,^ alkoxy-cartx>nyl group. 

69. The compound as claimed in claim 67. wherein ring A' Is represented by the general formula: 




wherein A^. A^ and A^, independently represent a halogen atom, an optionally halogenated C,^ alkyi group or 
an opttonally halogenated C^^ alkoxy group. 

70. The compound as claimed in claim 67, wherein ring B" is represented by the general formula: 




B5b B6b 

wherein B^. B^^ and B^, independently represent a halogen atom, an optionally halogenated C^^ alkyI group or 
an optionally halogenated C^^ alkoxy group. 
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71. The compound as claimed in claim 67, wherein is a hydrogen atom or a C^^ allcyl group which may be sub- 
stituted by one or two substituents selected from the group consisting of hydroxyl group, G^^ alkoxy group, amino 
group, mono- ordi-C^^ alkylamino group, C^^ alkoxy-carbonyl group, cart>oxyl group, carbamoyl group and phenyl 

group. 

5 

72. The compound as claimed in claim 67, wherein R^^ is a hydrogen atom or a C^^ alkyi group. 

73. The compound as claimed in claim 67, wherein R^a is a hydrogen atom or a C^^ alkyl group whfch may be sub- 
stituted by one or two substituents selected from the group consisting of a hydroxyl group, a C^^ alkoxy group. 

10 an amino group, a mono- or di-C,^ alkylamino group, a C^^ alkoxy-carbonyl group, carboxyl group, carbamoyl 

group and phenyl group. 

74. The compound as claimed in claim 67, wherein is a hydrogen atom or a C^^ alkyl group. 

IS 75. The compound as claimed in claim 67, wherein the optionally substituted aryl group represented by Ar is a Cg.!© 
aryl group which may be substituted by one to three substituents selected from the group consisting of an optionally 
halogenated C^^ alkyi group, a halogen atom, a nitro group, a hydroxyl group, an optionally halogenated C,^ 
alkoxy group, an amino group, a mono- or di-C^^ alkylamino group, a C^^ alkoxy-carbonyl group, a carboxyl group 
and a carbamoyl group. 

20 

76. The compound as claimed in claim 67, wherein Ar" is a phenyl group which may have one to three substituents 
selected from the group consisting of an optionally halogenated C^^ alkyl group, halogen atom and C^^ alkoxy 
group. 

2S 77. The compound as claimed in claim 67, wherein Ar is furyl, thienyl, pyrrolyl, oxazolyl. isoxazolyl, imidazolyl, pyra- 
zolyl, pyrldyl, pyridazinyl, quinolyl, isoquinolyl, thiazoiyl. thiadiazolyl or thiophenyl which may be substituted by one 
to three substituents selected from the group consisting of a halogen atom, an optbnally hatogenated C,^ alkyl 
group, a C^^ cycloalkyi group, a hydroxyl group, a C^^ alkoxy group, a alkytthio group, an mino group, a 
mono- or di-C^^ alkylamino group, a C^^ alkoxy-carbonyl group and a carboxyl group. 

3D 

78. The compound as claimed in claim 67, wherein Ar* is furyl, thienyl or pyrldyl which may be substituted by one to 
three substituents selected from the group consisting of halogen atom, C,^ alkyl group and C^^ alkoxy group. 

79. The compound as claimed in claim 67, wherein Q is an oxygen atom. 

3S 

80. The compound as claimed in claim 67, wherein D"" is -CO, -CS-, -CH2-. -CH2CH2-. -CH2CO- or -CHgCHgCO-. 

81. The compound as claimed in claim 67 wherein D*" is -CO- or -CH2CO-. 
40 82. The compound as claimed in claim 67, wherein is -CH2- or -CH2CH2-. 

83. The compound as claimed in claim 67 .wherein is -CO- or -CH2- 

84. The compound as claimed in claim 57, wherein is -NR5«- wherein RS© is a hydrogen atom or a Ci^ alkyl group. 

85. The compound as claimed in claim 67, wherein jg -o-. 

86. The compound as claimed in claim 67, wherein is -CH2- or -CH2CH2-. 

so 87. The compound as claimed In clain 67, wherein ring A' is a benzene ring which may be substituted by two G^^ 
alkyl groups; 

ring B* is a benzene ring which may be substituted by a C^^ alkyl group; 
Ric is a Ci^ alkyl group; 
ss D1 is "CO-; 

is -NR5«- wherein represents a hydrogen atom or a C-j^ alkyl group; 

is -CH2-; and 

Ar is a phenyl group substituted by one to three halogenated C^^ alkyl groups. 
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88. The compound as claimed in claim 67. which is N-(3,5-bistrifluoromethyl)benzyl-1,2-dihydro-2-methyl-4-(2-meth- 
ylphenyl)-1-oxo-3-isoquinolinecarboxamide, N-(3,5-bistrifluorDmethyl)benzyl-1,2-dihydro-N.2-dimethyl-4- 
(2-methylphenyl)-1 -oxo-3-isoquinolinecarboxamide or N-[3,5-bis(trifluoromethyl)ben2yI]-l .2-dihydro-N,2.6,7-te- 
tramethyl-1-oxo-4-phenyl-3-isoqulnolinecarboxamide. 

89. A tachytdnin receptor antagonist containing a compound represented by the general formula: 



Q 




wherein 

rings A' and B' are an optionally substituted benzene ring; 

represents a hydrogen atom, a hydroxyl group, an optionally substituted hydrocarbon group, an optionally 
substituted alkoxy group or an optionally substituted amino group; 
Q represents an oxygen atom or a sulfur atom; 

D"" represents a C-,.3 alkylene group which may be substituted by an oxo or thioxo group; 

provided that when D"* is an unsubstituted C1.3 alkylene group, it may cooperate with R""** to form a 5- to 

Z-membered ring which may be substituted for by an 0x0 or thioxo group; 

£2 represents -NRSa- (RSa represents a hydrogen atom or an optionally substituted hydrocart>on group), -O- 
or -S-; 

R5» and R""** may bind together to form a 5- to 7-membered ring which may be substituted by an 0x0 or thioxo 

group; 

represents a bond or a C1.3 alkylene group; 
Ar' represents an optionally substituted aryl group or an optionally substituted heterocyclic group; 
provided that when is -(0^12)^-00- (P is 0, 1 or 2) and is -NH-, represents a C1.3 alkylene group, or 
a pharmaceutically acceptable salt and a phanmaceutically acceptable earner. 

90. A tachykinin receptor antagonist containing the compound of claim 67. 

91. The antagonist of claim 89. wherein the tachykinin receptor is a substance P receptor. 

92. A substance P receptor antagonist containing the compound of claim 67. 

93. A process for producing a compound of claim 67, which comprises reacting a compound of the formula: 




wherein L represents a leaving group; and R^^ do not bind together to form a 5- to 7- membered ring; the other 
symt>oles are the same meaning as defined in claim 67 or a salt thereof with a compound of the fonrnula: 
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H-E-G-Ar 



wherein all symboles are the same meanings as defined in claim 67or a salt thereof. 
94. A process for producing a compound of claim 67 which comprises reacting a compound of the formula: 



wherein all symboles are the same meaning as defined In claim 67 or salt thereof with a compound of the fomnula: 



wherein L' represents a leaving group; the other symboles are the same meaning as defined in claim 67 or a salt 
thereof. 

95. The compound as claimed In claim 1, which is: 

N-[3,5-Bis(trifluoromethyl)benzyl]-1,2-dihydro-N-ethyl-2-methyl-1-oxo-4-phenyl-3-isoiquinolinecarboxamide. 

N-[3,5-Bis{trifluoromethyl)ben2yl]-5-fluoro-4-(4-fluorophenyl)-N,2-dimethyl-1-oxo-3-isoquinolinecarboxam- 

ide, 

N43,5-Bis(trifluoromethyl)benzyO-1,2Hdihydro-2-ethyl-N-methyl-1<)xo-4-phenyl-3-isoiquinolinecarbo^ 
N-[3,5-Bis(trifluoromethyI)benzyO-4-(2-methoxyphenyl)-N-methyt-2-oxo-2H-1-benzopyran-3-carboxamide, 
N-[3.5-Bis(trifluoromethyl)ben2yQ-1,2<lihydro-2-methyl-4-(2-methylphenyl)-1-oxo-3-isoiquinolinecar^^ 
ide. 

N-[3.5-Bis(trifluoromethyl)benzyl]-1.2-dihydro-N-methyl-2-oxo-4-phenyl-3-quinolinecarboxamide, 
N-[3,5-Bis(trifluoromethyl)benzyl]-4-(2-chlorophenyl)-1 ,2-dihydro-N, 1 -dimethyl-2-oxo-3-qulnolinecarboxam- 
ide, 

N-[3,5-Bis(trifluoromethy!)ben2yO-1-chloro-4-(4-fluorophenyl)-N-methyl-3-isoquinolinecarboxamide, 
2-[3.5-Bis(trrfluoromethyl)benzyl]-1 ,2,3.4-tetrahydro-1 ,6-dioxo-1 1 -phenyl-BH-pyrazinoIl ,2-b]isoquinoline. 
N-[3,5-Bis(trlfluoromethyl)benzyl]-1,2<iihydro-N.2-dimethyl-4-(2-methylphenyl)-1-oxo-3-isoqu 
amide, 

N-[33-Bis(trffluoromethyl)benzyl]-1,2Hdihydro-N,2-dlmethyl-Voxo-4-phenyl-3-lsoquinolinecarb^ 

N-[3,5-Bls(trmuoromethyl)benzyG-4-(4-fluorophenyl)-1,2<Jihydro-N,2<limethyl-1-oxo-3-isoqulnollneca*^ 

mide, 

N-[3,5-Bis(trif!uoromethyI)ben2yl]-1,2-dihydro-N-methyl-l-oxo-4-phenyl-3-isoquinolinecarboxamide, 

N-[3,5-Bis(trifluoromethyl)benzyO-4-(4-fluoro-2-methylphenyl)-l,2-dihydro-N.2Kjimethyl-1^ 

necarboxamide, 

N43,5-Bis(trifluoromethyl)benzy0-4-(4-fluoropheny!)O,2<fihydro-N-methyl-1-oxo-3-isoquinolln 
ide. 

N-[3,6-Bis(trlfluoromethyl)ben2yO-1.2,5,673-hexahydro4vl,2<llmethyk1-oxo-4iDhenyl-3-isoquino!^ 

amide, 

N-[3,5-Bis(trifiuoromethyl)benzyI]>N-methyl-1-oxo-4-phenyl-1H-2-benzopyran-3-carboxamlde, 

N-[3,5-Bis(trifluoromethy!)benzyl]-4-(2-methoxyphenyl)-N-methyl-1 -0X0-1 H-2-benzopyran-3*carboxamide, 

N-[3,5-Bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl)-N-methyl-1-oxo-lH-2-benzopyran-3-carboxamide, 

N-[3,5-Bis(trifluoromethyl)benzyO-N-methyl-2-oxo-4-phenyl-2H-1-benzopyran-3-carboxamide, 

N-[3,5-Bis(trifluoromethyl)ben2yl]-N-methyl-4-(2-methylphenyl)-2-oxo-2H-1-benzopyran-3-carboxamide, 

N-[3,5-Bls(trlfluoromethyl)benzyl]-1,2<lihydro-N,1-dimethyl-2-oxo-4-phenyl-3-quinolinecarboxamide. 

N-[3.5-Bis(trifluoromethyl)benzyI]-N-methyI-4-phenyl-3-quinolinecartx)xamide. 



Q 




L'-G-Ar 
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N-[3,5-Bis(trifluoromethyl)benzyG-N,2-dimethyl-4-phenyl-3K^uinoIinecarboxamk^ 

N-t3.5-Bis(trffluoromethyl)ben2yQ-2-chlorc>-N-methyM-phenyl-3-qulnoIinecarboxami 

N-[3,5-Bls(trffluoromethyl)benzyQ-N-methyl-2-methylamino-4-phenyl-3K^uinolinecart)o^^ 

N-(3.5-Bis(trifluoromethyl)benzyl]-lK^Ioro-N-methyl-4-phenyl-3-isoquinolinecart^ 

N-[2,6-Bis{1 -methylethyl)phenyl)-4-(2-m8thoxyphenyl)-1 -oxo-1 H-2-benzopyran-3-acetamide, 

6*Chloro-N-(2,6-diethoxy-4-fluorophenyl)-4-(2-methylphenyl)-2<>xo-2H-1-benzopyran*3-acetamide 

N-[2,6-Bis(1 -nnethylethyl)phenyl]-6-chloro*1 ,2,3,4-tetrahydro-1 ,4-dimethy!-2-oxo-4-phenyl-3-quinolineaceta- 

mide, 

3,4-trans-N-[2,6-Bis(1 -methylethyl)phenyQ-6-chloro-4-(2-chtorophenyl)-1 ,2,3,4-tetrahydro-1 -methyl-2-oxo- 
3-quinolineacetamide. 

3.4-trans-6-Chloro-1 -methyl-N-[2-methyl-6-(1 -methylethyl)phenylJ-2-oxo^-phenyl-1 ,2,3,4-tetiahydro-3-quin- 
olineacetamide, 

N-[2.6-Bis(1 -mBthylethyl)phenyI]-6-chtofO-1 ,2-dihydro-1 -methyl-2-oxo-4-phenyl-3-quinolineacetamide, 
N-[2,6-Bis(1 -methylethyI)phenyl]-6-chloro-1 -oxcM-phenyl-l H-2-benzopyran-3-acetamlde. 
N-[2,6-Bis(1-methylethyl)phenyl]-6-melhyl-2<)xo-4-phenyl-2H-1-ben2opyran-3-acetamide^ 
3,4-trans-N-[2,6-Bis(1 -methylethyl)phenyQ-1 ,2,3.4-tetrahydro-1 ,6<jimethyl-2-oxcH4-pheny^^ 
mide, 

N-[2,6-Bis(1 -methylethyl)phenyl]-1 ,2,3,4-tetrahydro-1 ,6-dimethyl-2K)xo-4-phenyl-3<jui 

N-(2,6-Dim8thoxyphenyI)-4-(2-methoxyphenyl)-1<>xcHlH-2-benzopyran-3-acetamide, 

6-Chloro-N-(2,6-dimethoxyphenyl)-1 -oxo-4-phenyl-1 H-2-ben2opyran-3^cetamide, 

6-Chlorc>-N-(2,6<limethoxyphenyl)-2<)XO-4-phenyl-2H-1-ben2opyran-3-ace 

N-[2.6-Bis(1-methylethyl)phenyl]-6-chtorc>-4-(2HTiemy1phenyl>2<>xo-2H-1-ben2opyr^^ 

6-Chloro-N-(2,4Kjmuorophenyl)-4-(2-methylphenyl)-2-oxo-2HO-benzopyran-3-acetam^ 

6-Ch loro-N- (2,6-dimethoxyphenyI)-4- (2-m8thyIph enyI)-2-oxo-2H- 1 -benzopy ran-3-acetam 

6-Chloro-4-(2-methylph8nyl)-2-oxo-N-(2.4,6-trim8thoxyphenyI)-2H-1-ben2opyran-3-acetamide, 

6-Chloro-4-(2-methylph8nyl)-2<)X(>N-(2,3,6-trim8thoxyph8nyl)-2H-1-ben2opyran-3-acetarn 

6-Chloro-4-(2-methylph8nyl)-2K>xo-N-(2,3,6-trim8thylph8nyl)-2HO-ben2opyran-3-acet^ 

6-Chloro-N>(2,6Hdlethoxyphenyl)-4-(2-methylph8nyl)-2H3xo-2H-1-benzopyran-^^ 

6-Chloro-N-(2,6<jiethoxyphenyl)-2-oxo^-(2-trifluoromethytphenyl)-2H-1-benz^^ or 

6-Chloro-N-(2,6-diethoxy-4-fluorophenyl)-2-oxc>-4-(2-trifluoromethylphenyl)-2H-1^ 

or a salt thereof. 



Patentanspruche 

1. Verbindung, die durch die allgemeine Formel 



dargestellt wird, 

worin Ring A substituiert sein kann; 

Ring B einen gegebenentalls substituierten Benzolrtng darstellt; entweder X Oder Y -NR1- (R*" stem ein Was- 
serstoffatom, eine gegebenentalls substituierte Kohlenwasserstotfgruppe, eine gegebenenfalls substituierte 
Hydroxylgruppe Oder eine gegebenenfalls substituierte Aminogruppe dar), -O- oder -S- darstellt, wobei das 
andere -CO, -CS- oder -C(R2)R2a- darstellt (R^ und R2a stellen unabhangig ein Wasserstoffatom oder eine 
gegebenenfalls substituierte Kohlenwasserstoffgruppe dar). oder entweder X oder Y -Ns darstellt, wobei das 
andere =CR^- darstellt (R^ stellt ein Wasserstoffatom, ein Halogenatom, eine gegebenenfalls substituierte 
Kohlenwasserstoffgruppe. eine gegebenenfalls substituierte Aminogruppe. eine sut)stituierte Hydroxylgruppe 
Oder eine Mercaptogruppe dar, die durch eine gegebenenfalls substituierte Kohlenwasserstoffgruppe substi- 
tuiert ist): 
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■«■■■■ " eine Einf ach- Oder Doppelbindung darstellt; 

(i) wenn Z benachbartes eine Einfachbindung ist, Z 

(R^ stellt ein Wasserstoffatom, eine Hydroxylgruppe oder eine gegebenentalls substitulerte Kohlenwasser- 
stoffgruppe dar) oder ein Stickstoffatom darsteitt oder (ti) wenn Z benachbartes """" eine Doppelbindung 
ist, Z ein Kohlenstoffatom darstellt; 
10 D eine Ci.3-Allcylengruppe darstellt, die durch eine Oxogruppe oder eine Thioxogruppe substituiert sein i^n, 

Oder D und Y zusammengenommen einen 5- bis 7gliedrigen Ring bilden konnen, der durch eine Oxogruppe 
Oder eine Thioxogruppe substituiert sein kann; 

E -NRS- (RS stelH ein Wasserstoffatonn oder eine gegebenentalls substitulerte Kohlenwasserstoffgruppe dar), 
-O- Oder -S(0)n- (n ist 0, 1 oder 2) darstellt oder RS und Y zusammengenommen einen 5- bis Tgliedrigen Ring 
IS bilden konnen. der durch eine Oxogruppe oder eine Thioxogruppe substituiert sein kann; 

G eine Bindung oder eine Cvs-Alkylengruppe darstellt; 

Ar eine gegebenentalls substituierte Arylgmppe oder eine gegebenentalls substitulerte heterocyclische Qrup- 
pe darstellt, vorausgesetzt, daS (1) wenn (I) -X-Y- -O-CO- Oder -COO- darstellt, (ii) D -CO- darstellt und (iii) 
E -NRS- darstellt, entweder (a) G eine C^.a-Alkylengruppe darstellt und Ar eine substituierte Arylgruppe oder 
20 eine substituierte heterocyclische Gruppe darstellt, oder (b) G eine Bindung darstellt und R^ eine gegebenen- 

talls substituierte Kohlenwasserstoffgruppe darstellt und (2) wenn -X-Y- -NH-CO- darsteitt. D -CO- darstellt. 

2. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A beziehungsweise B einen Ring darstellt, der durch einen 
bis vier Substituenten substituiert sein kann, die aus der Gruppe ausgewghtt sind, die aus (i) Halogen, (ii) gege- 

2S benenfalls halogenlertem C^^-Alkyl, (ill) gegebenenfalls habgeniertem C^e'Alkoxy. (iv) gegebenentalls hatoge- 
niertem Ci^-Alkylthk), (v) Cvr-Acylamino, (vi) Ci.g-Acyloxy, (vii) Hydroxyl, (viii) Nitro, (ix) Cyano, (x) Amino, (xi) 
Mono- Oder Di-Ci^-alkylamino, (xii) Pyn-olidino, (xiii) Piperidino, (xiv) Morpholino, (xv) Carboxyl, (xvi) 0,^-Alkyl- 
carbonylamino. (xvii) Ci^-Alkylsutfonylamino, (xviii) Ci^-Alkoxycarbonyl, (xix) Ci^-All^tearbonyl, (xx) Carbamoyl, 
(xxi) Mono- Oder Di-Ci^-alkytearbamoyl und (xxii) C,^-AlkyIsutfonyl besteht. 

30 

3. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A beziehungsweise B einen Ring darsteitt, der durch einen 
bis vier Substituenten substituiert sein kann, die aus der Gruppe ausgewahtt sind. die aus (i) Halogen, (ii) gege- 
benenfalls halogenlertem C^^>Alkyl, (iii) gegebenenfalls halogenlertem C^^-Alkoxy. (iv) gegebenenfalls haloge- 
nlertem Ci^-Alkylthio, (V) Ci.3-Acyloxy, (vi) Hydroxyl, (vii) Amino, (viii) Mono- oder Di-C^^-alkylamino. (ix) Carboxyl 

35 und (x) C^^-Alkoxycarbonyl besteht. 

4. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A beziehungsweise B einen Ring darsteitt, der durch einen 
bis vier Substituenten substituiert sein kann, die aus der Gruppe ausgewahtt sind, die aus (i) Halogen, (ii) gege- 
benenfalls halogenlertem C^^-Alkyl und (Hi) gegebenenfalls halogenlertem C^^-Alkoxy besteht. 

40 

5. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A einen unsubstituierten Ring darstellt. 

6. Verbindung wie in Anspruch 1 beansprucht, wobei Ring B einen unsubstituierten Benzolring darstellt. 

45 7. Vert)indung wie in Anspruch 1 beansprucht, wobei entweder X oder Y -NFO- oder -O- darsteitt, wobei das andere 
-CO-, -CS- Oder -C(R^R^ darstellt, worin R\ R^ und R^ dieselben Bedeutungen wie in Anspruch 1 definiert 
darstellen. 

8. Verbindung wie in Anspruch 1 beansprucht, wobei -X-Y- -CO-NR''- oder -NR'i-CO- darstellt, worin R** dieselbe 
so Bedeutung wie in Anspruch 1 definiert darstellt. 

9. Verbindung wie in Anspruch 1 beansprucht, wobei -X-Y- -O-CO- darstellt. 

10. Verbindung wie in Anspruch 1 beansprucht, wobei -X-Y- -CO-O- darstellt. 

ss 

11. Verbindung wie in Anspruch 1 beansprucht, wobei -X-Y- -NRi- C{R2)R2a- ©der -C(R2)R2a.NRi- darstellt. worin R\ 
r2 und R^ dieselben Bedeutungen wie in Anspruch 1 definiert darstellen. 
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12. Verbindung wie in Anspruch 1 beansprucht. wobei -X-Y- -N=CR®- darstellt, worin R3 dieselbe Bedeutung wie in 

Anspruch 1 definiert darstellt 

13. Verbindung wie in Anspruch 1 beansprucht, wobei -X-Y- -CS-NRi- darstellt. worin dieselbe Bedeutung wie in 
Anspruch 1 definiert darstellt 

14. Verbindung wie in Anspmch 1 beansprucht, wobei in Ring C eine Einfachbindung darstellt und Z 

-9R*- 

darstellt, worin R^ dieselbe Bedeutung wie In Anspruch 1 definiert Oder ein Stickstoffatom darstellt. 

15. Verbindung wie in Anspruch 1 beansprucht. wobei in Ring C eine Doppelbindung darstellt und Z ein Koh- 

lenstoffatonn darstellt. 

16. Verbindung wie in Anspruch 1 beansprucht, wobei D eine C^^-Alkylengruppe darstellt, die durch eine Qxogruppe 

substltuiert sein kann. 

17. Verbindung wie in Anspruch 1 beansprucht, wobei D -CO- darstellt. 

18. Verbindung wie In Anspruch 1 beansprucht. wobei D -CH2CO- Oder -CH2CH2CO- darstellt. 

19. Verbindung wie in Anspojch 1 beansprucht. wobei D -CH2- Oder -CH2CH2- darstellt. 

20. Verbindung wie in Anspnjch 1 beansprucht, wobei E -NF^- darstellt, worin R^ dieselbe Bedeutung wie in Anspruch 
1 defmiert darstellt. 

21. Veridindung wie in Anspruch 1 beansprucht, wobei E -O- darstellt. 

22. Verbindung wie in Anspnjch 1 beansprucht. wobei E -S- oder -SO- darstellt. 

23. Verbindung wie in Anspruch 1 beansprucht. wobei G eine Bindung darstellt. 

24. Verbindung wie in Anspnjch 1 beansprucht, wobei G eine C,.3-Allcylengruppe darstellt 

25. Verbindung wie in Anspruch 1 beansprucht, wobei D -CO- darstellt. E -NR^- darstellt worin R^ dieselbe Bedeutung 
wie in Anspruch 1 definiert darstellt. und G -CH2- oder -CH2CH2- darstellt. 

26. Veibindung wie in Anspruch 1 beansprucht, wobei D -CO darstellt, E -NR^- darstellt, worin R^ dieselbe Bedeutung 
wie in Anspruch 1 definiert darstellt. und G eine Bindung darstellt. 

27. Verbindung wie in Anspruch 1 beansprucht, wobei D -CH2CO- Oder -CH2CH2CO- darstellt, E -NR^- darstellt, worin 
R^ dieselbe Bedeutung wie in Anspruch 1 definiert darstellt, und G eine Bindung darstellt 

28. Verbindung wie in Anspruch 1 beansprucht, wobei D -CH2CO- oder -CH2CH2CO- darstellt, E =:NRS- darstellt, worin 
r6 dieselbe Bedeutung wie in Anspruch 1 definiert darstellt, und G -CHg- oder -CH2CH2- darstellt 

29. Verbindung wie in Anspruch 1 beansprucht. wobei D -CH2- Oder -CH2CH2- darstellt, E -O- darstellt und G -CH2- 
oder -CH2CH2- darstellt. 

30. Verbindung wie in Anspruch 1 beansprucht. wobei D -CH2- oder -CH2CH2- darstellt, E -NRS- darstellt, worin R^ 
dieselbe Bedeutung wie in Anspruch 1 definiert darstellt. und G -CH2- oder -CH2CH2- darstellt. 

31. Verbindung wie in Anspruch 1 beansprucht, wobei D -01-12- oder -CH2CH2'' darstellt, E -S- oder -SO- darstellt und 
G -CH2- Oder -CH2CH2- darstellt. 

32. Verbindung wie in Anspmch 1 beansprucht, wobei R^ eine C^^-Alkylgruppe darstellt, die durch einen Substltuenten 



148 



EP 0 585 913 B1 



substituiert sein kann. der aus der Gruppe ausgewahtt ist. die aus (i) einer Mono-, Di- Oder Tri-C^^-alkylamino- 
gruppe, (ii) einer C^^-Aiicoxycarbonylgruppe, (lii) einer Carbamoylgruppe und (iv) einer Carboxylgruppe besteht. 

33. Verbindung wie in Anspruch 1 beansprucht, wobei ein Wasserstoffatonri darstellt. 

34. Verbindung wie in Anspruch 1 beansprucht, wobei R2 beziehungsweise R2a ein Wasserstoffatom darstellt. 

35. Verbindung wie in Anspruch 1 beansprucht, wobei R^ ein Wasserstoffatom darstellt. 

36. Verbindung wie in Anspruch 1 beansprucht, wobei R^ ein Halogenatonn. eine C^^-Alkylgruppe, C^^-Alkoxygruppe, 
eine Ci^-Alkylthiogruppe Oder eine Mono- Oder Di-C^^-alkylaminogruppe darstellt. 

37. Verbindung wie in Anspaich 1 beansprucht. wobei R^ ein Haiogenatom oder eine Mono-Ci^-alkylaminogruppe 
darstellt. 

36. Verbindung wie in Anspruch 1 beansprucht, wobei R^ eine C^^-Alkylgruppe, eine Hydroxytgruppe oder ein Haio- 
genatom darstellt. 

39. Verbindung wie in Anspnjch 1 beansprucht, wobei ein Wasserstoffatom darstellt. 

40. Verbindung wie in Anspmch 1 beansprucht, wobei R^ ein Wasserstoffatom darstellt. 

41. Verbindung wie in Anspruch 1 beansprucht, wobei R^ eine C^^-Alkylgruppe darstellt, die durch einen oder zwei 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahit sind, die aus einer Hydroxytgruppe. einer 
C^^-Alkoxygruppe. einer Aminogruppe, einer Mono- oder Di-C^^-alkylaminognjppe, einer C^^-Alkoxycarbonyl- 
gruppe, einer Carboxylgruppe, einer Carbamoylgmppe und einer Phenylgruppe besteht. 

42. Verbindung wie in Anspruch 1 beansprucht, wobei Ar eine Cg^io-Arylgruppe darstellt, die durch einen bis drei 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahtt sind, die aus (i) gegebenentalls halogeniertem 
Ci^-AIkyi. (ii) Hatogen, (iii) NItro, (iv) Hydroxyl. (v) gegebenentalls halogeniertem Ci^-AIkoxy, (vi) Amino, (vii) 
Mono- Oder Di-Ci^-alkylamino, (viii) Ci^-Alkoxycarbonyl. (Ix) Carboxyl und (x) Carbamoyl besteht. 

43. Verbindung wie in Anspruch 1 beansprucht, wobei Ar eine Phenylgruppe darstellt, die durch einen bis drei Sub- 
stituenten substituiert sein kann. die aus der Gruppe ausgewahit sind. die aus (i) gegebenenfalts halogeniertem 
C^i^-Alkyl, (ii) Halogen, (iii) gegebenenfalls halogeniertem C^^-Alkoxy besteht. 

44. Verbindung wie in Anspnjch 1 beansprucht, wobei Ar eine Furyl-. Thienyl-, Pyrrolyl-, Oxazolyl-. Isooxazolyl-, Py- 
razolyl-, Pyridyl-, Pyridazinyl-, Chinolyl-, Isochinolyl-, Thiazolyl-, Thiadiazolyl- oder Thiophenylgruppe darstellt, die 
durch einen bis drei Substituenten substituiert sein kann, die aus der Gruppe ausgewahit sind, die aus Halogen, 
einer gegebenenfalls halogenierten C,^-Alkylgruppe. einer C3.e-Cycloalkylgruppe, einer Hydroxylgruppe, einer 
C^^-Alkoxygruppe, einer Ci^-Alkylthbgnjppe, einer Aminogruppe, einer Mono- oder Di-Ci^-alkylaminogruppe, 
einer C^^-Alkoxycarbonylgruppe und einer Carboxylgruppe besteht. 

45. Arzneimittet zum Hemmen von Acyl-CoA:Chole6terinacyltrans1erase. das eine wirksame Menge einer Verbindung 
der Formel: 




worin 



Ring A substituiert sein kann; 
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Ring B einen gegebenenfalls substituierten Benzolring darstellt; 

entweder X oder Y -NR^- (R1 stellt ein Wasserstoffatom, eine gegebenenfalls substituierte Kohlenwasserstoff- 
gruppe. eine gegebenenfalls substituierte Hydroxylgnjppe oder eine gegebenenfalls substituierte Aminogrup- 
pe dar), -O oder -S- darstellt, wobei das andere -CO, -CS- oder -C(R^)R^ darstellt (R^ beziehungsweise 

5 R2a stellt ein Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar), oder 

entweder X oder Y -N= darstellt. wobei das andere =CR3- darstellt (R^ stellt ein Wasserstoffatom, ein Halo- 
genatom. eine gegebenenfalls substituierte Kohlenwasserstoffgruppe. eine gegebenenfalls substituierte Ami- 
nogruppe, eine gegebenenfalls substituierte Alkoxygruppe oder eine Mercaptogruppe dar, die durch eine ge- 
gebenenfalls substituierte Kohlenwasserstoffgruppe substituiert ist) ; 

10 eine Einfach- oder Doppelbindung darstellt; 

(i) wenn 2 benachbartes eine Einfachbindung ist, Z 



-9R*- 

is 

(R^ stellt ein Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar) oder ein 
Stickstoffatom darstellt oder (ii) wenn Z benachbartes eine Doppelbindung ist, Z ein Kohienstoffatom 

darstellt; 

D eine Ci.3-Alkylengruppe darstellt. die durch eine Oxo- oder eine Thbxogruppe substituiert sein kann, oder 
20 0 und Y zusammengenommen einen 5- bis 7gliedrigen Ring bilden konnen, der durch eine Oxo- oder eine 

Thioxogruppe substituiert sein kann; 

E -NRS- (R^ stellt ein Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgoippe dar). 
■O- Oder -S(0)n- (n Ist 0. 1 Oder 2) darstellt, R5 und Y zusammengenommen einen 5-bis Tgliedrigen Ring 
bilden konnen, der durch eine Oxo- oder eine Thioxogruppe substituiert sein kann; 
^5 G eine Bindung oder eine C^.3-AIkylengruppe darstellt; 

Ar eine gegebenenfalls substituierte Arylgmppe oder eine gegebenenfalls substituierte heterocyclische Grup- 
pe darstellt. oder ein pharmazeutisch annehmbares Salz derselben und einen phystok>gisch annehmbaren 
Trager umfaBt. 

30 46. Verfahren zum Herstelien einer Verbindung von Anspruch 1 , das das Umsetzen einer Verblndung der Forme! 



3S 



40 



4S 



so 




worin L eine Abgangsgruppe darstellt, D und Y nrcht unter Bilden eines 5- bis 7gliedrigen Ringes binden und die 
anderen Symbole von derselben Bedeutung wie in Anspruch 1 definiert sind. oder eines Satzes derselben mit 
einer Verbindung der Formel: 

H-E-G-Ar 

worin alle Symbole von derselben Bedeutung wie in Anspruch 1 definiert sind, oder einem Salz derselben umfaBt 
47. Verfahren zum Herstelien einer Verbindung von Anspmch 1 , das das Umsetzen einer Verbindung der Formel: 



55 
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IS 



4S 




D-E-H 



10 

worin alle Symbols von derselben Bedeutung wie in Anspruch 1 definiert stnd, Oder eines Saizes derselben mit 
einer Verbtndung der Formel: 

L'-G-Ar 

worin L' eine Abgangsgruppe darsteltt und die anderen Symbole von derselben Bedeutung wie in Anspruch 1 
definiert sind, Oder einem Satzes derselben urnfaf^t. 

20 48. Verwendung einer wirksamen Menge einer in Anspruch 45 definierten Veibindung Oder eines pharmazeutisch 
annehmbaren Saizes derselben und eines physiologisch annehmbaren Tragers zum Herstellen eines Arzneinnlttels 
zum Behandein von Schmerz bei Saugern, zum Behandein von Miktionsstorungen bei Saugern, zum Hemmen 
der Acyl-CoA:Cholesterrntransferase bei Saugem, zum Antagonisieren eines Tachykinin rezeptors bei S§ugem, 
zum Hemmen der Cholesterinbiosynthese Oder zum Antagonisieren eines Tachykininrezeptors. 

2S 

49. Verbindung wie in Anspruch 1 beansprucht. wobei Ring A einen Benzolring darstellt, der durch zwei C,^-Alkyl- 
gruppen substltuiert sein kann; 

Ring B einen Benzolring darstellt. der durch eine C^^-Alkylgruppe Oder ein Halogenatom substltuiert sein kann; 
30 -X-Y- -CO-NH- Oder -CO-N(CH3)- darstellt; 

Z ein Kohlenstoffatom darstellt; 
"""" eine Doppelbindung darstellt; 

-D-E-G- -CONH-CHg- Oder -CON(CH3)-CH2- darstellt und Ar eine Phenylgruppe darstellt, die durch eine Oder 
zwei gegebenenfalls halogenierte C^^-Alkylgruppe(n) substituiert ist. 

3S 

50. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A einen Benzolring darstellt, der durch ein Halogenatom 
substituiert sein kann; 

Ring B einen Benzolring darsteltt, der durch eine C^^-AIkylgruppeoder ein Habgenatom substituiert sein kann; 
40 -x-Y- -CO-O- Oder -O-CO- darstellt; 

Z ein Kohlenstoffatom darstellt; 
■■■■■■■■ eine Doppelbindung darstellt; 

-D-E-G- -CON(CH3)-CH2- darstellt und Ar eine Phenylgruppe darsteltt, die durch zwei gegebenenfalls halo- 
genierte C^^-Alkylgruppen substituiert ist. 



51. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A und B einen unsubstituierten Benzolring darstellen; 



-X-Y--N=CH-. -N=CCI-. -N=C{NHCH3)- darstellt; 
Z ein Kohlenstoffatom darstellt; 

so eine Doppelbindung darstellt; 

-D-E-G- -CON(CH3)-CH2- darsteltt und Ar eine Phenylgruppe darstellt, die durch zwei gegebenenfalls halo- 
genierte C^^-Alkylgruppen substituiert ist. 

52. Verbindung wie in Anspruch 1 beansprucht, wobei Ring A einen Benzolring darsteltt, der durch ein Oder zwei 
55 Habgenatom(e) oder Ci^-Alkylgruppe(n) substituiert sein kann; 

Ring B einen Benzolring darstellt, der durch eine bis drei Ci^-Alkylgruppe(n), C^^-Alkoxygruppe (n) oder 
Halogenatom(e) substituiert sein kann; -X-Y- -CO-O- oder -O-CO- darstellt; 
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Z ein Kohlenstoffatom darsteirt; 
ein© Doppelbindung darstellt; 

-D-E-G- -CON(CH3)-CH2- darstellt und Ar eine Phenylgruppe darstellt, die durch zwel gegebenentalls halo- 
genlerte C^^-Alkylgruppen substituiert ist. 

53. Verblndung wie in Anspruch 1 beansprucht. wobei Ring -A einen Benzolring darstellt, der durch ein Oder zwel 
Halogenatom(e) Oder Ci^-Alkylgruppe(n) substituiert sein kann; 

Ring B eInen Benzolring darstellt. der durch eine bis drei Ci^-Alkylgruppe(n) Oder l-lalogenatonri(e) substituiert 
sein kann; 

-X-Y- -COO- Oder -OCO- darstellt; 
Z ein Kohlenstoffatom darstellt; 

eine Eintachbindung Oder eine Doppelbindung darstellt; 
-D-E-G- -CH2-CONH- darstellt und Ar eine Phenylgruppe darstellt, die durch eine bis drei gegebenenfalls 
halogenierte C)^-Alkylgruppe(n), C^^-Alkoxygruppe (n) oder Hak3genatom(e) substituiert ist. 

54. Verblndung wie in Anspruch 1 beansprucht, wobei Ring A einen Benzolring darstellt, der durch ein Halogenatom 
Oder eine C^^-Alkylgruppe substituiert sein kann; 

Ring B einen Benzolring darstellt. der durch ein Halogenatom substituiert sein kann; 

-X-Y- -N(CH3)-CO, -N (CH3)-CH2-, -N=CH- Oder -N=C(OCH3)- darstellt; 

Z 

-9(CH,)- 

oder ein Stickstoffatom darstellt; 

eine Eintachbindung Oder eine Doppelbindung darstellt; -D-E-G- -CH2-CONH- darstellt und Ar eine 

Phenylgruppe darstellt. die durch eine bis drei gegebenenfalls halogenierte C^^'Alkylgruppe(n), C^^-Alkoxy- 
gruppe(n) oder Halogenatom(e) substituiert ist. 

55. Verblndung wie In Anspruch 1 beansprucht mit der aligemeinen Formel: 




A*. B' und J unabhangig einen gegebenenfalls substituierten Benzolring darstellen; 

entweder X oder Y' -NR^^ (R*)^ steitt eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar). -O- 
oder -S- darstellt. wobei das andere -CO-. -CS- oder -C(R2)R2a- darstellt (R2 und R2a steilen unabh§ngig ein 
Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar) oder entweder X oder 
Y" -N= darstellt, wobei das andere =CR3«- darstellt (R^a stellt ein Wasserstoffatom, eine gegebenenfalls sub- 
stituiene Kohlenwasserstoffgruppe oder -OR dar, worin R eine gegebenenfalls substituierte Kohlenwasser- 
stoffgruppe darstellt); 

"""" eine Einfach- oder Doppelbindung darstellt; (i) wenn eine Eintachbindung ist. Z* 

(R^A stellt ein Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar) oder ein 
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Stickstoffatom darstellt, cxjer wenn eine Doppeibindung ist, Z ein Kohlenstoffatom darstellt; 

aO. 1 0der 2 darstellt, vorausgesetzt, daBal oder 2 darstellt, wenn -X'-Y'- O-CO- ist. oder ein Satz derseiben. 

56. Verbindung wis in Anspruch 55 beansprucht. wobel ein Substituent fOr den gegebenenfalls substituierten Benzol- 
5 ring A', B' und J (i) ein Halogen, (ii) eine gegebenenfalls halogenierte Ci^-Alkylgruppe, (ill) eine Ci.6-Alkoxygruppe, 

(iv) eine Hydroxylgruppe, (v) eine Aminogruppe. die durch eine a,^-Alkylgruppe substituiert sein kann, Oder (vi) 
eine C^.s-Acyloxygruppe ist. 

57. Verbindung wie in Anspruch 55 beansprucht, wobei der Ring A' ein Benzolring ist, der durch einen bis vier Sub- 
to stituenten substituiert sein kann, die aus der Gruppe ausgewahtt sind, die aus einem Halogen, einer C^^-Alkyl- 

gruppe. einer Ci^-Alkoxygnippe und einer Halogen-C^^-alkylgruppe besteht. 

56. Verbindung wie in Anspruch 55 beansprucht, wobei der Ring A' durch die Formel: 

IB 

Alt 



20 




A3a 



dargesteitt wird, worin A^", A^a und A^^ unabhangig Wasserstoff, Halogen, eine C^^-Alkylgruppe, eine Ci^-AIk- 
2S oxygruppe oder eine Hak>gen-Ci^-alkylgruppe darstellen. 

59. Verbindung wie in Anspruch 55 beansprucht, wobei der Ring B' ein Benzolring ist, der durch einen bis vier Sub- 
stltuenten substituiert sein kann, die aus der Gruppe ausgewahit sind, die aus einem Halogen, einer C|^-Alkyl- 
gruppe und einer C^^-Alkoxygruppe besteht. 

30 

60. Verbindung wie in Anspruch 55 beansprucht, wobei der Ring B' durch die Formel: 



35 




dargestellt wird. worin B^*>^ B2b und B3*> unabhangig Wasserstoff, ein Halogen, eine C^^-Alkylgruppe oder eine 
Ci^-Alkoxygruppe darstellen. 

4S 61, Verbindung wie in Anspruch 55 beansprucht, wobel der Ring J ein Benzolring ist, der durch einen bis vier Substi- 
tuenten substituiert sein kann, die aus der Gruppe ausgewahtt sind, die aus einem Halogen, einer Ci^-Alkylgruppe, 
einer C^^-Alkoxygruppe, einer Di-C^^-alkylaminogruppe. einer C,. 3- Acyloxy gruppe und einer Hydroxylgruppe be- 
steht. 

so 62. Verbindung wie In Anspruch 55 beansprucht, wobei der Ring J durch die Fomnel: 



55 
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worin und unabhangig Wasserstoff, Halogen, eine C^^-Alkylgruppe. eine C<,^-Alkoxygruppe Oder eine 
Di-Ci^-alkylaminogruppe darstellen. oder durch die Fomnei: 



dargesteitt wird, worin J^, und unabhangig W^erstoff. eine C^^-Alkyigruppe, eine Ci.3-Acyioxygruppe oder 
eine Hydroxyigruppe darstellen. 

63. Verbindung wie in Anspruch 55 beansprucht. wobei -X-V- die Fomr^el -NR^a-CO-. -NRia-C(R2)F|2a., .N=CR3a-. 
-O-CO- Oder -CO-O ist. worin die Symbole dieselben Definitionen wie in Anspruch 55 haben. 

64. Verbindung wie in Anspruch 55 beansprucht, worin a 1 ist 

65. Verfahren zum Herstellen einer durch die aligemeine Formel: 



dargestellten Verbindung. worin die Symbole dieselben Definitionen wie in Anspruch 55 haben. oder eines Salzes 
derselben durch Reaktion einer durch die aligemeine Formel: 



dargesteitten Verbindung, worin die Symbole dieselben Definitionen wie in Anspruch 55 haben. oder eines Salzes 
Oder reaktionsfahigen Derivates derseiben und einer durch die aligemeine Formel: 



dargestellten Verbindung, worin die Symbole dieselben Definitionen wie in Anspruch 55 haben, oder eines Salzes 
derselben. 

66. Arzneimittel zum Hemmen von Acyl-CoA:Cho1esterinacyttransf erase, das eine wirksame Menge einer Verbindung 
der Formel: 
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5 




worin die Ringe A', B' und J unabhangig einen gegebenenfalls substituierten Benzolring darstellen; entweder X" 
cxJer Y" -NR'">- (Ri*> stellt ein Wasserstoffatom Oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe 
dar) , -O- Oder -S- darstellt, wobei das andere -CO, -CS- Oder 'C{R^)R^ darstellt (R^ und R^a stellen unabhangig 
ein Wasserstoffatom Oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar). oder entweder X" oder 
IS Y" -N^ darstellt, wobei das andere =CR3^ darstellt (R^ stellt ein Wasserstoffatom, eine gegebenenfalls substKu- 

ierte Kohlenwasserstoffgruppe oder -OR dar, worin R eine gegebenenfalls substituierte Kohlenwasserstoffgruppe 
darstellt); eine Einfach- oder Doppelbindung darstellt; 



(i) wenn Z benachbartes ■»■«■«■■ eine Einfachbindung tst, Z 

20 

(R^fi stellt ein Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe dar) oder ein 
2S Stickstoffatom darstellt, oder (ii) wenn Z benachbartes •••••••• eine Doppebindung ist, Z ein Kohlenstoffatom 

darstellt; 

a 0, 1 Oder 2 darstellt. oder eines pharmazeutisch annehmbaren Salzes derselben und einen physiologisch 
annehmbaren Trager umfaBt. 

30 67. Verbindung wie in Anspruch 1 beansprucht mit der allgemeinen Formel: 



3S 



40 




worin die 

45 

Ringe A" und 8" ein gegebenenfalls substituierter Benzolring sind; 

Ric ein Wasserstoffatom, eine Hydroxylgruppe, eine gegebenenfalls substituierte Kohlenwasserstoffgmppe, 
eine gegebenenfalls substituierte Aikoxygruppe oder eine gegebenenfalls substituierte Aminogruppe darstellt; 
Q ein Sauerstoffatom Oder ein Schwefelatom darstellt; 
so 0^ eine C^.3-Alkylengruppe darstellt, die durch eine Oxogruppe oder eine Thioxogruppe substituiert sein kann; 

vorausgesetzt, daB wenn eine unsubstituierte Ci^-Alkylengruppe ist, sie im Zusammenwirken mit R^** 
einen 5- bis 7gliedrigen Ring bikJen kann, der durch eine Qxo- oder Thioxogruppe substituiert sein kann; 
£2 .NRSa. (p5a stellt ein Wasserstoffatom oder eine gegebenenfalls substituierte Kohlenwasserstoffgruppe 
dar). -O Oder -S- darstellt; 

ss R5a und R'lc zusammengenommen einen 5- bis 7gliedrlgen Ring bilden konnen, der durch eine Qxo- oder 

Thioxogruppe substituiert sein kann; 

eine Btndung oder eine C^.3-A!kylengruppe darstellt; 
Ar' eine gegebenenfalls substituierte Aryigruppe oder eine gegebenenfalls substituierte heterocyciische Qrup- 
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pe darsteitt; vorausgesetzt, da3 wenn -D^-E^- -(CH2)p-CXDNH- darstellt (p ist 0. 1 Oder 2). erne C^a-Alky- 
iengruppe darstellt, oder ein Salz derselben. 

68. Veitlndung wie in Anspruch 67 beansprucht, wobei die RInge A' und B' ein Benzolrtng sind, der durch einen bis 
vier Substrtuenten substituiert sein kann. die aus der Gnjppe ausgewahtt sind, die aus einem Halogen, einer ge- 
gebenentails halogenierten C^^-Alkylgruppe. einer Mydroxylgruppe, einer gegebenentalls hatogenlerten C|^'Alk- 
oxygruppe. einer gegebenentalls habgenierten Ci^-Alkylthiogruppe, einer Aminogruppe. einer Mono- Oder Di- 
C^^-atkylaminogruppe. einer Carboxylgruppe und einer C^^-AIkoxycarbonylgruppe besteht 

69. Verbindung wie in Anspruch 67 beansprucht, wobei Ring A' durch die allgemeine Formel 



A5a 






dargestellt wird, worin A^, A^^ und A^ unabhangig ein Habgenatom, eine gegebenentalls halogenierte C^^- 
Alkylgruppe oder eine gegebenentalls habgenierte C^^-Alkoxygruppe darstellen. 

70. Verbindung wie in Anspruch 67 beansprucht, wobei B' durch die allgemeine Formel 



Oder 



dargestellt wird, worin B^^, B^^ und unabhangig ein Habgenatom, eine gegebenentalls halogenierte C^^- 
Alkylgruppe oder eine gegebenentalls habgenierte C^^-Alkoxygruppe darstellen. 

71. Verbindung wie in Anspnjch 67 beansprucht, wobei R''^ ein Wasserstoffatom oder eine ^-Alkylgruppe ist, die 
durch einen oder zwei Substltuenten substituiert sein kann, die aus der Qruppe ausgewahtt sind, die aus einer 
Hydroxy Igruppe, C^^-Aikoxygruppe, Aminogruppe, Mono- oder Di-C^^-alkyiaminogruppe, C^^-Alkoxycarbonyi- 
gruppe. Carboxylgruppe, Carbamoylgruppe und Pheriylgruppe besteht. 

72. Verbindung wie in Anspmch 67 beansprucht, wobei R^^ ein W^sserstotfatom oder eine C^^-Alkytgruppe ist. 

73. Verbindung wie in Anspruch 67 beansprucht, wobei RSa ein Wasserstoffatom oder eine ^-Alkylgruppe ist, die 
durch einen oder zwei Substltuenten substituiert sein kann, die aus der Gruppe ausgewahit sind, die aus einer 
Hydroxylgruppe, einer C^^-Alkoxygruppe, einer Aminogruppe, einer Mono- oder Di-Ci^-alkylaminogruppe, einer 
C^^-Alkoxycarbonylgruppe, Carboxylgruppe, Carbamoylgruppe und Phenyigruppe besteht. 

74. Verbindung wie in Anspruch 67 beansprucht. wobei R^ ein Wasserstoffatom oder eine C^^-Alkylgruppe ist. 

75. Verbindung wie in Anspmch 67 beansprucht, wobei die gegebenentalls substltuierte, durch Ar dargestellte Aryl- 
gruppe eine C^^iQ-Ary Igruppe ist, die durch einen bis drei Substrtuenten substituiert sein kann, die aus der Gruppe 
ausgewahtt sind, die aus einer gegebenentalls halogenierten C,^-Alkylgnjppe, einem Habgenatom, einer Nitro- 
gruppe, einer l-tydroxylgruppe, einer gegebenentalls habgenierten C|^-Alkoxygruppe, einer Aminogruppe. einer 
Mono- Oder Di-C^^-alkylaminogruppe, einer C^^-Alkoxycarbonylgruppe, einer Caiboxylgmppe und einer Carba- 
moylgruppe besteht 

76. Verbindung wie in Anspruch 67 beansprucht, wobei Ar' eine Phenyigruppe ist. die einen bis drei Substituenten 
autweisen kann. die aus der Gruppe ausgewahit sind, die aus einer gegebenentalls halogenierten C| ^-Alkylgrup- 
pe, einem Habgenatom und einer C^^-Alkoxygruppe besteht 
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77. Verbindung wie In Anspruch 67 beansprucht, wobei Ar Furyl, Thienyl. Pyrrolyl, Oxazolyl, Isoxazolyl. Imidazolyl, 
Pyrazolyl. Pyridyl, Pyridazinyl, Chinolyl, Isochinolyl, Thiazoiyl. Thladiazo^l Oder Thiophenyl ist. das durch einen 
bis drel Substituenten substituiert sein kann, die aus der Gruppe ausgewahit sind, die aus einem Halogenatom, 
einer gegebenenfalls halogenierten Ci^-Alkylgruppe, einer Ca^-Cydoalkylgruppe, einer Hydroxylgruppe, einer 
C,^-Alkoxygruppe, einer Ci^-Alkylthiogmppe, einer Aminogruppe, einer Mono- Oder Di-Ci^-alkylaminogruppe. 
einer Ci^-Alkoxycarbonylgruppe und einer Carboxylgruppe besteht. 

78. Verbindung wie in Anspruch 67 beansprucht, wobei Ar' Furyl. Thienyl oder Pyridyl ist, das durch einen bis drei 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahit sind. die aus einem Halogenatom, einer C^^- 
Alkylgruppe und C^^-Alkoxygruppe besteht. 

79. Verbindung wie in Anspruch 67 beansprucht, wobei Q ein Sauerstoffatom ist. 

80. Verbindung wie in Anspruch 67 beansprucht, wobei D*" -CO-, -CS-, -CH2-. -CH2CH2-. -CH2CO- oder -CH2CH2CO- 
ist. 

81. Verbindung wie in Anspnjch 67 beansprucht, wobei -CO- Oder -CHgCO- ist. 

82. Verbindung wie in Anspmch 67 beansprucht, wobei -CH2- oder -CH2CH2- ist. 

83. Verbindung wie in Anspoich 67 beansprucht, wobei D'' -CO- oder -CH2- ist. 

84. Verbindung wie in Anspruch 67 beansprucht, wobei £2 -NRSc- ist. worin RSc ein Wasserstoffatom oder eine C^^- 
Alkylgruppe ist. 

85. Verbindung wie In Anspruch 67 beansprucht, wobei -O- ist. 

86. Verbindung wie in Anspruch 67 beansprucht, wobei G^ -CH2- oder -CH2CH2- ist. 

87. Verbindung wie in Anspruch 67 beansprucht, wobei Ring A' ein Bsnzolring ist. der durch zwel C^^-Alkylgruppen 

substituiert sein kann; 

Ring B' ein Benzolring ist, der durch eine C^^-Alkylgruppe substituiert sein kann; 
R^ci eine Ci^-Alkylgruppe ist; 
D1 -CO- ist; 

£2 -NR5c- ist, worin R^e ein Wasserstoffatom oder eine C^^-Alkylgruppe darstellt; 
G3 -CH2- ist und 

Ar eine durch eine bis drei halogenierte Ci^-AIkylgruppen substituierte Phenylgruppe ist. 

88. Verbindung wie in Anspruch 67 beansprucht, die N-(3,5-Bistrifluormethyl)benzy!-1,2-dihydro-2-methyl-4-(2-me- 
thylphenyl)-1-oxo-3-isochinolincarbonsaureamid, N-(3,5-Bistrifluormethyl)benzyl-1,2-dihydro-N,2-dlmethyI-4- 
(2-methylphenyl)-1 -oxo-3-isochinolincarbonsaureamid oder N-[3,5-Bis(trifluonnethyl)benzyl]-1 ,2-dihydro-N, 
2.6,7-tetramethyl-1 -oxo-4-phenyl-3-i&ochinolincarbon8aureamid ist. 

89. Tachykininrezeptorantagonist, enthattend eine durch die ailgemeine Forme!: 





D1-.E2-G3— Ar' 
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dargesteltte Verbindung, worin die Ringe A* und B' ein gegebenentalls substrtuierter Benzolring sind; 
R^^ ein Wasserstoffatom, eine Hydroxylgruppe, eine gegebenentalls substituierte Kohlenwasserstoffgruppe, 
eine gegebenentalls substituierte Alkoxygruppe oder eine gegebenentalls substituierte Aminogruppe darstellt; 
Q ein Sauerstoffatom oder ein Schwefelatom darstellt; 
5 Di eine C^.3-A!kylengruppe darstellt, die durch eine Qxo- Oder Thioxogruppe substituiert sein kann; 

vorausgesetzt, daB wenn eine unsubstituierte C^^-Alkylengruppe ist. sie im Zusammenwirken mit R^*' 
einen 5- bis Tgltedrigen Ring bilden kann, der durch eine Qxo- oder Thioxogruppe substituiert sein kann; 

-NR^ (R^ stellt ein Wasserstoffatom oder eine gegebenentalls substituierte Kohlenwasserstoffgrupps 
dar), -O- Oder -S- darstellt; 

10 R5a und zusannmen unter BikJen eines 5- bis 7gliedrigen Rings binden konnen, der durch eine Qxo- oder 

Thioxogruppe substituiert sein kann; 

eine Bindung oder eine C^.3>Alkylengruppe darstellt; 
Ar' eine gegebenentalls substituierte Arylgruppe oder eine gegebenentalls substituierte heterocyclische Grup- 
pe darstellt; 

IS vorausgesetzt daB wenn -(CH2)p-CO- (P ist 0. 1 oder 2) ist und -NH- ist, G^ eine C^.3-Alkylengruppe 

darstellt, oder ein pharmazeutisch annehmbares Salz und einen pharmazeutisch annehmbaren Trager. 

90. Tachykininrezeptorantagonist enthaltend die Verbindung von Anspruch 67. 

20 91 . Antagonist von Anspruch 89, wobei der Tachykininrezeptor ein Substanz-P-Rezeptor ist. 

92. Substanz-P-Rezeptorantagonist enthaltend die Verbindung von Anspruch 67. 

93. Verfahren zum Herstellen einer Verbindung von Anspruch 67, das das Umsetzen einer Verbindung der Formel: 



Q 




worin L eine Abgangsgruppe darstellt; und R^« nicht unter Bilden eines 5- bis 7gliedrigen Ringes zusammen 
binden und die anderen Symbole von derselben Bedeutung wie in Anspruch 67 definiert sind. oder eines Salzes 
40 derselben nnit einer Verbindung der Formel: 

H-E-G-Ar 

4S worin alle Symbole von derselben Bedeutung wie in Anspruch 67 definiert sind, oder einem Salz derselben umfaBt. 

94. Verfahren zum Herstellen einer Verbindung von Anspruch 67, das das Umsetzen einer Verbindung der Formel: 
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Dl-E-H 



worin alle Symbole von derselben Bedeutung wie in Anspruch 67 definiert sind, Oder eines Salzes derselben mit 
einer Verbindung der Formet: 



worin L' eine Abgangsgruppe darstellt und die anderen Symbole von derselben Bedeutung wie in Anspnjch 67 
definiert sind, oder einem Salz derselben umfa3t. 

95. Verbindung wie in Anspruch 1 beansprucht, die 

N-[3,5-Bis(trffluornriethyl)ben2yn-1,2<Jihydro-N-ethyl-2-nriethyl-lK)xo-4-phenyl-3-isochino!inca 
mid, 

N-[3,5-Bis(trifluoniriethyl)benzyl]-54luor-4-(4-fluorphenyl)4sl.2Kiimethyl-1-oxo-3-is^^ 
N-[3,5-Bis(triftuormethy l)benzyl]-1 ,2-dihydro-2-ethyl-N-methyl-1 -oxo-4-phenyl-3-i80chinolincarbon8au rea- 

mid, 

N-[3.5-Bis(trlfluorTTiethyl)benzyl]-4-(2-methoxyphenyl)-N-methyl-2<>xo-2H-1-benzopyran-3-^ 
mid, 

N-[3,5-Bis(trifluormethyl)benzyQ-1,2<ithydro-2-methyl-4-(2-metliylphenyl)-1-oxo-3-isochinolincari^ 
mid, 

N-[3,5-Bis(trlfluorrnethyl)benzyl]0,2-dihydro-N-methyi-2*oxo-4>phenyl-3-chinolincarbonsaureamid, 
N-[3,5-Bis(trjfluormethyl)benzyl]-4-(2-chlorphenyl)*1 ,2-dlhydro-N, 1 -dimethyl-2-oxo>3*chlnolincarbonsaurea- 
mid, 

N-[3,5-Bis(trifluormethyl)benzyO-1-chlor-4-(4-fluorphenyl)-N-methyl-3-isochinolincarbonsaureamid, 
2-[3,5-Bis(trifluorme%l)benzyl]-1 ,2,3,4-tetrahydro-1 ,6<lioxo*1 1 -phenyl-6H-pyra2inoI1 ,2-b^ 
N-[3,5-Bis(trifluormethyl)benzyl)-1,2-dihydro-N,2-dimethyl-4-(2-methylpheny!)-1-oxcH3-is^^ 
saureamid, 

N-[3,5-Bls(trifluormethyl)benzyO-1,2-dihydro-N,2-dimethyl-1-oxo-4-phenyl-3-isochinolincarbonsa^ 

N-[3,5-Bis(trlfluormethyl)benzyl]-4-(4-fluorphenyl)-1,2-dihydro-N,2<limethyl-lK>xo-3-'i^ 

amid, 

N-[3,5-Bis(trlfluormethyl)benzyl]-1 ,2-dihydro-N-methyl- 1 -oxo-4-phenyl-3-isochinollncarbonsaureamid, 

N-[3.5-Bis(trifluormethyl)benzyl)-4-{4-fluor-2-methylphenyl)-1,2<jihydro-N,2-dlmelhy^ 

bonsaureamld. 

N-[3,5-Bis(trifluormethyl)benzyO-4-(4-fluorphenyl)-1,2<iihydro-N-methyl-1-oxo-3-isochinolinM 

mid, 

N-[3,5-Bis(trifluormethyl)benzyI]0.2,5,6,7,B-hexahydro-N,2<llmethyk1-oxo-4-phenyl-3-lsoch 
saureamid, 

N-[3,5-Bis(trifluormethyl)ben2yl]-N-methyl-1-oxo-4-phenyl-1H-2-ben2opyran-3-carbonsaureamid, 
N-[3,5-Bis(trifluomr^ethyl)benzyl]-4-(2-methoxyphenyI)-N-methyl-1<)xo-1H-2*ben2opyran-3<arto 
mid, 

N-[3,5-Bis(trifluormethyl)benzyl]-4-(4-fluorphenyl)-N-m9thyl-1-oxo-1H-2-benzopyran-3K:arbonsa 

N-[3,5-Bis(trrfluormethyl)benzyl]-N-methy!-2-oxo-4-phenyl-2H-1-benzopyran-3K:arbonsaureamid, 

N-[3,5-Bis(trifluormethy!)benzyO-N-methyl-4-(2-methylphenyI)-2-oxo-2H-1-ben2opyran-3-carbonsaureamid, 

N-[3,5-Bis(trifluormethyl)benzyl]-1 ,2-dihydro-N, 1 -dimethyl-2-oxo-4-phenyl-3-chinoiincarbonsaureamid, 

N-[3,5-Bis(trifluormethyl)benzylj-N-methyl-4-phenyl-3-chinolincarbonsaureamid. 

N-[3,5-Bis(trifluormethyI)benzyl]-N,2-dimethyl-4-phenyl-3-chinollncarbonsaureamid, 



L'-G-Ar 
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N-[3,5-Bis(trffluonTiethyOben2yn-2KJhlor-N-methyl-4-pheny!-3-chinoljncai1>onsa 

N-[3,5-Bls(trifluonmethyl)benzyQ-N-methyl-2-methylaminc>-4-phenyl-3-chinol^ 

N-[3,5-Bis(trlfluormethy!)ben2yO-lK:hlor-N-methyl-4-phenyl-3-isochinoIlncarbonsa 

N-[2,6-Bis(1 -m8lhylethyl)phenylH-(2-methoxyphenyl)-1 -oxo-1 H-2-ben2opyran-3-acetamld. 

6-Chlor-N-(2,6-diethoxy-4-fluorphenyl)-4-(2<nethylphenyl)-2-oxo-2HO-ben2^^ 

N-[2,6-Bls(1 -methylethyl)phenyl]-6-chlor-1 ,2.3.4-tetrahydro-1 ,4-dimethyl-2<»(0-4-phenyl-3-chinollnacet- 

amid. 

3.4-trans-N-[2,6-Bis(1 -methylethyI)phenyIl-6-chlor-4-(2-chlorphenyl)-l ,2.3.4-tetrahydro-l -methyl-2-oxo- 
3-chinolinacetamid. 

3,4-trans-6-Chlor-1 -methyl-N-[2-m8thyI-6-(1 -methylethyl)phenyl]-2-oxo-4-phenyl-1 ,2.3,4-letrahydro-3-chlno- 

tinacetamid. 

N-[2,6-Bis(1 -methylethyl)phenyl]-6-chk)r-1 ,2-dihydro-1 -methyI-2-oxo-4-phenyl-3-chinolinacetamid, 
N-[2,6-Bis(1 -methyIethyI)phenyl]-6-chlor-1 -oxo-4-phenyl-1 H-2-benzopyran-3-acetamld, 
N-{2,6-Bis(1-methylethyf)phenyll-6-methyl-2-oxc>-4-phenyI-2H-1-benzopyr^ 

3,4-trans-N-[2,6-Bis(1 -methylethyl)phenyl]-1 .2.3.4-tetrahydro-1 ,6-dinnethyl-2-oxcH4-phenyl-3-chinolinacet- 
amid, 

N-{2,6-Bis(1 -methylethyl)phenyl]-1 ,2,3,4-tetrahydro-1 ,6-dlmethy!-2-oxo-4-phenyl-3-chinoxaIinacetamid, 

N- (2, 6-DimethoxyphenyI)-4-(2-methoxyphenyI)- 1 -oxo-1 H -2-ben2opyran-3-acetam Id, 

6-Chlor-N-(2,6-dimethoxyphenyI)-1 -oxo-4-phenyH H-2-benzopyran-3-acetamid, 

6-Chlor-N-(2,6-dimethoxyphenyl)-2-oxo-4-phenyl-2H-1-benzopyran-3-acetamid. 

N-[2,6-Bi5(Vmethylethyl)phenyl]-6-chbr-4-(2-methylphenyl)-2<>xo-2H-l4)enzopy 

6-Chlor-N-(2.4<iifluorphenyl)-4-(2HTiethylphenyl)-2-oxo-2H-1-benzopyran-3-acetamid. 

6-Chlor-N-(2,6<fimethoxyphenyl)-4-(2-methy(phenyl)-2K)xo-2H-1-ben2opyran-3-ace^ 

6-ChloM-(2-methylphenyl)-2-oxo-N-(2,4,6-trimethoxyphenyI)-2H-1-benzopyran-3-acGtami^ 

6-Chlor-4-(2-fnethylphenyl)-2-oxo-N-(2,3,6-trimelhoxyphenyl)-2H-1-benzopyran-3-acetami^ 

6-Chlor-4-(2HTiethylphenyl)-2<)XO-N-(2,3,6-trimethylphenyl)-2H-1-benzopyran-3-acetamid, 

6-Ch lor-N-(2, 6-diethoxyphenyl)-4-(2-methy lphenyl)-2<)XO-2H- 1 -benzopyran-3-acetamid, 

6-Chlor-N-(2,6<Jiethoxyphenyl)-2-oxo-4-(2-trifiuormethylphenyl)-2H-1-ben2opyran-3-acetarnid Oder 

6-Chlor-N-(2,6-diethoxy-4-fluorphenyl)-2-oxo-4-(24rifluormethylphenyl)-2H-1-ben2 Oder 

ein Salz derselben ist. 



Revendieations 

1. Compost repr^sentd par la formule gdnSrale 



dans laqueHe 

le cycle A peut dtre substrtud ; 

le cycle B est un cycle benz6ntque ^ventueilement substitu6 ; 

I'un des symboles X et Y repr6sente -NR""- (oCi R"* repr^sente un atome d'hydrogfene, un groupe hydrocarbyle 
^ventuellement substltu6, un groupe hydroxyle 6ventuellement substrtu6, ou un groupe amino 6ventuellemenl 
substrtu6), -O- ou -S-, et I'autre repr6sente -CO-. -CS- ou -C(R2)R2a- (ou R2 et R2a repr6sentent chacun. 
inddpendamment, un atome d'hydrog^ne ou un groupe hydrocarbyle dventuellement substitud), ou bien Tun 
des symboles X et Y repr^sente -N= et I'autre repr^sente =CR3- (ou reprSsente un atome d'hydrog^ne, 
un atome d*halog^ne, un groupe hydrocarbyle dventuellement substitu^, un groupe amino dventuellement 
substitu^, un groupe hydroxyle substitu^, ou un groupe mercapto portant un substltuant hydrocarbyle lui- 
mdme 6ventuellement substltu§) ; 




160 



EP0 585 913 B1 



repr6sente une liaison simple ou une liaison double ; 

si (I) le svmbole & cdt6 de Z reprdsente une liaison simple, Z repr^sente >CR^- (ou repr^sente un 

atome d'hydrog^ne. un groupe hydroxyle ou un groupe hydrocarbyle dventuellement substitud) ou un atome 

d'azote. et si (ii) le symbole k cdt6 de Z reprdsente une liaison double. Z reprdsente un atome de carbone ; 

D repr6sente un groupe alkyl^ne en qui peut porter un substituant 0x0 ou thbxo, ou bien D peut fomner, 
conjointement avec Y, un cycle de 5 ^ 7 chainons qui peut porter un substituant 0x0 ou thbxo ; 
E repr6sente -0-, -5(0)^- (ou n vaut 0, 1 ou 2) ou -NR^- (oili repr6sente un atome rfhydrogfene ou un groupe 
hydrocarbyle ^ventuellement substitu6, ou bien R^ peut former, conjointement avec Y, un cycle de 5 ^ 7 chai- 
nons qui peut porter un substituant 0x0 ou thioxo ; 
G repr^sente une liaison ou un groupe alkyl^ne en C1.3 ; et 

Ar repr6sente un groupe aryle dventuellement substitud ou un groupe hdtdrocyclique 6ventuellement 
substitu^ ; 

sous reserve que 

1) si (i) -X-Y- reprdsente -O-CO- ou -COO, (ii) D repr6sente -CO et (iii) E repr6sente -NR^-, ators soit 
(a) G reprdsente un groupe alkyldne en C1.3 et Ar reprdsente un groupe aryle substitud ou un groupe 
hdt^rocyclique substitud, soit (b) G repr6sente une liaison et R^ repr^sente un groupe hydrocarbyle 6ven* 
tuellement substitud ; et 

2) si -X-Y- repr^ente -NH-CO-, D reprdsente -CO-. 

Compos§ contorme k la revendication 1 , dans lequel les cycles A et B sont chacun un cycle qui peut porter un k 
quatre substituants choisis dans I'ensemble que constituent : 

1 ) un atome d'halog^ne, 

2) un groupe alkyle en C^.^ dventuellement halog^nd, 

3) un groupe alcoxy en Ci^ dventuellement halogdnd, 

4) un groupe alkytthio en C^^ dventuellement halogdnd, 

5) un groupe acytamino en C^.y, 

6) un groupe acyioxy en C1.3, 

7) un groupe hydroxyle, 

8) un groupe nitro, 

9) un groupe cyano, 

10) un groupe amino, 

11) un groupe mono(alkyle en Ci^)amine ou di(alkyle en C^^)amino. 

12) un groupe pyrrolidino, 

1 3) un groupe pipdridino, 

14) un groupe morpholino, 

1 5) un groupe carboxyle, 

16) un groupe (alkyle en Ci^)carbonylamino, 

17) un groupe (alkyle en Ci^)sulfonytamino, 

18) un groupe (alcoxy en Ci^)Carbonyle, 

19) un groupe (alkyle en C^.e)carbonyle. 

20) un groupe carbamyie, 

21) un groupe mono(alkyle en Ci^)carbamyle ou di(alkyle en Ci^)carbamyle, et 

22) un groupe (alkyle en Ci.6)sultonyle. 

Compost contorme k la revendication 1 . dans iequel les cycles A et B sont chacun un cycle qui peut porter un k 
quatre substituants choisis dans Pensemble que constituent : 

1 ) un atome d'haiog^ne, 

2) un groupe alkyle en C-,^ dventuellement halogdn^, 

3) un groupe akxxxy en Ci^ dventuellement halog6n6, 

4) un groupe alkytthio en C^^ dventuellement halog^n^, 

5) un groupe acyioxy en C1.3, 

6) un groupe hydroxyle, 

7) un groupe amino, 

8) un groupe mono(alkyle en Ci^)amino ou di(alkyle en Ci^)amino, 

9) un groupe cart>oxyle, et 
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10) un groupe (alcoxy en C^^)cartx>nyle. 

4. Compost confomne ^ ta revendication 1 , dans lequel les cycles A et B sont chacun un cycle qui peut porter un d 
quatre substituants choisis dans Tensemble que ccxistituent : 

5 

1) un atome d'habg^ne, 

2) un groupe alkyle en C^^^ ^ventuellement halogSnd, et 

3) un groupe alcoxy en C^^ dventuellement habgdn^. 

10 5. Compost conforme k la revendication 1 , dans lequel le cycle A est un cycle qui ne porte aucun substituant. 

6. Compost conforme d la revendication 1 . dans lequel ie cycle B est un cycle benz^nique qui ne porte aucun subs- 
tituant. 

IS 7. Compos6 conforme k la revendication 1 , dans lequel Tun des symboles X et Y repr^ente -NR^- ou O- et Tautre 
repr6sente -CO, -CS- ou -C(R2)R2a., ou R"". R2 et R2a ont les significations indiqu6es dans la revendication 1. 

8. Compost conforme ^ la revendication 1 , dans lequel -X-Y- repr6sente -CX>NRi- ou -NR^-CO ou R^ a la signifi- 
cation Indiqude dans ia revendication 1 . 

20 

9. Compost conforme k la revendication 1 , dans lequel -X-Y- repr^ente -0-C0-. 

10. Compost conforme k la revendication 1, dans lequel -X-Y- reprdsente -C0-0-. 

2S 11, Compos6 conforme k la revendication 1 , dans lequel -X-Y- repr6sente -NR"'-C(R2)R2a. ou -CCR^jR^a-NR"*- ou R\ 
R2 et R^ ont les significations Indiqu^es dans la revendbatlon 1. 

12. Compose conforme k ta revendication 1. dans lequel -X-Y- repr6sente -N=CR3- oD R3 a la signification indiqu6e 
dans la revendication 1 . 

30 

13. Compose conforme k la revendication 1, dans lequel -X-Y- reprdsente -CS-NR^- ou R^ a la signification indiqude 
dans la revendication 1 . 

14. Compost conforme k la revendication 1, dans lequel dans le cycle C repr^sente une liaison simple et Z 

3S repr^ente un atome tfazote ou >CR4- oD R^ a la signification indiqu6e dans la revendication 1 . 

15. Compost conforme k la revendication 1, dans lequel dans le cycle C reprdsente une liaison double et Z 

repr^ente un atome de carbone. 

40 16. Compost conforme k la revendication 1 , dans lequel D repr^sente un groupe alkyldne en C^^ qui peut porter un 
substituant oxo. 

17. Compos6 conforme k la revendication 1, dans lequel D repr^sente -CO-. 
^ 18. Compos6 conforme k la revendication 1 , dans lequel D repr6sente -CHgCO- ou -CH2CH2CO-, 

19. Compost conforme k la revendication 1 . dans lequel D repr^sente -CHg- ou -CH2CH2-. 

20. Compost conforme k la revendication 1 , dans lequel E reprdsente -NR^- ou R^ a la signification indiqu^e dans la 
so revendication 1. 

21. Compos6 conforme k la revendication 1, dans lequel E repr6sente -O. 

22. Compost conforme k la revendication 1 , dans lequel E repr^sente -S- ou -SO-. 

ss 

23. Compost confomne k la revendication 1 , dans lequel G repr^sente une liaison. 

24. Compost conforme k ta revendication 1 , dans lequel G repr^sente un groupe alkyifene en C^.^. 
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25. Compost conforme ^ la revendication 1 , dans lequel D reprdsente -CO-. E repr^sente -NR^- ou a ta signification 
indiqude dans la revendication 1 , et G repr^sente -CHg- ou -CH2CH2-. 

26. Compost confomne d la revendication 1 , dans iequel D repr^sente -CO-, E repr^sente -NR^- ou R^ a la stgnificatton 
s indiqu6e dans la revendication 1 , et G reprdsente une liaison. 

27. Compose conforme k la revendication 1 , dans lequel D repr6sente -CH2CO- ou -CH2CH2CO-, E repr6sente -NR^- 
ou R^ a la signification indiqude dans la revendication 1 , et G repr^sente une liaison. 

10 28. Compose conforme k la revendication 1 , dans lequel D represents -CHgCO- ou -CH2CH2CO-. E repr6sente -NR^- 
ou R^ a la signification indiqude dans ta revendication 1 , et G reprdsente -CH2- ou •CH2CH2-. 

29. Compost conforme ^ la revendication 1 , dans lequel D reprSsente -CH2- ou -CH2CH2-. E repr^sente -O- et G 
reprdsente -CH2- ou -CH2CH2-. 

IS 

30. Compose conforme k la revendication 1 , dans lequel D reprdsente -CHg- ou -CH2CH2-, E repr6sente -NR^- ou R^ 
a la signification indiqu6e dans la revendication 1, et G reprdsente -CH2- ou -CH2CH2-. 

31. Compost conforme d la revendication 1 , dans lequel D repr^sente -CH2- ou -CH2CH2-, E reprteente -S- ou -SO- 
20 et G repr6sente -CH2- ou -CH2CH2-. 

32. Compose conforme ^ la revendication 1, dans lequel R^ reprdsente un groupe alkyle en C^^ qui peut porter un 
substituant choisi dans fensemble constitud par 

2S 1 ) un groupe mono(alkyle en Ci^)amino, di(allcyle en Ci^)amtno ou tri(alkyle en Ci^)amino, 

2) un groupe (alcoxy en Ci^)carbonyle, 

3) un groupe carbamyte, et 

4) un groupe carboxyle. 

30 33. Compose conforme k la revendication 1 , dans lequel R^ represente un atome tfhydrogene. 

34. Compose conforme k la revendication 1 . dans lequel R^ et R^^ representent chacun un atome d'hydrogene. 

35. Compose conforme k la revendication 1, dans lequel R^ represente un atome d*hydrogene. 

35 

36. Compose conforme k la revendication 1, dans lequel R^ represente un atome d'halogene, un groupe alkyle en 
C^^, un groupe alcoxy en C^^, un groupe alkylthio en C^^, un groupe mono(alkyle en Ci^)amino ou un groupe 

di(alkyle en Ci^)amino. 

40 37. Compose conforme k la revendication 1 , dans lequel represente un atome d'habgene ou un groupe mono 
(alkyle en C^^)amino. 

38. Compose confomne k la revendication 1 , dans lequel R^ represente un groupe alkyle en C^^. un groupe hydroxyle 
ou un atome d'halog6ne. 

45 

39. Compose conforme k la revendication 1, dans lequel R^ represente un atome d'hydrogene. 

40. Compose confonne k la revendication 1. dans lequel R^ represente un atome d'hydrogene. 

so 41. Connpose confomrte k la revendication 1 , dans lequel R^ represents un groupe alkyle en C^^ qui peut porter un 
ou deux substituants choisis dans I'ensemble constitue par un groupe hydroxyle, un groupe alcoxy en C^^, un 
groupe amino, un groupe mono(alkyle en C^^)amino. un groupe di(alkyle en Ci^)amino, un groupe alcoxy en 
C^^carbonyle, un groupe carbcscyle, un groupe carbamyle et un groupe phenyte. 

ss 42. Compose conforme k la revendication 1 , dans lequel Ar represents un groupe aryle en C^^q P^^ porter un k 
trois substituants choisis dans I'ensemble que constituent : 

1) un groupe alkyle en C^^ eventuellement halogene, 
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2) un atome d'halog6ne, 

3) un groupe nitro, 

4) un groupe hydroxyte, 

5) un groupe alcoxy en dventuellement halogen^. 

6) un groupe amirK>. 

7) un groupe monofalkyle en C^^)amino ou dKalkyle en C^^}amino. 

8) un groupe (alcoxy en C^^)cart>onyle, 

9) un groupe cartx)xyle, et 

10) un groupe carfoamyle. 

43. Composd conforme d la revendication 1 , dans lequel Ar reprdsente un groupe phdnyle qui peut porter un k trois 
substituants choisis dans Tensemble que constituent : 

1) un groupe alkyle en C-,^ dventuellement haiog6n6, 

2) un atome d'halog^ne, et • 

3) un groupe alcoxy en C<|^ dventuellement halogdnd. 

44. Compost conforme h la revendication 1 , dans lequel Ar repr6sente un groupe f uryle, thi6nyle, pyrrolyle, oxazolyle, 
isoxazolyle, pyrazolyle. pyridyle, pyridazinyle. quinolyle, isoquinolyle, thtazolyle, thiadiazolyle ou thloph^nyle, !e> 
quel groupe peut porter un k trois substituants choisis dans I'ensembte que constituent un atome d*halog^ne. un 
groupe alkyle enC^^ dventueilement halogdnd, un groupe cycloallcyle en C3.6 un groupe hydroxyle, un groupe 
alcoxy en C^^, un groupe alkytthio en C^^« un groupe amino, un groupe mono(alkyle en Ci^)amino ou di(alkyle 
en Ci^)amino, un groupe (alcoxy en Ci^)carbonyle et un groupe carboxyle. 

45. Medicament destine k inhiber racyl-CoA:cholest6rol acy (transferase et contenant une quantity efficace d'un com- 
post de formule : 




dans taquelle 

le cycle A peut dtre substituS ; 

le cycle B est un cycle benzdnque dventuellement substitud ; 

l*un des symboles X et Y reprSsente -NRi- (ou repr6sente un atome d'hydrog^ne, un groupe hydrocarbyle 
eventueliement substitu^, un groupe hydroxyle eventuellement substitu^, ou un groupe amino eventuellement 
substrtu6). -O- ou -S-, et ('autre represents -CO-, -CS- ou -C(R2)R2a. (ou R2 et R^a representent chacun, 
independamment, un atome d'hydrogfene ou un groupe hydrocarbyle eventuellement substitu6), ou bien Tun 
des symboles X et Y represente et I'autre represents =CR3- (ou R^ repr6sente un atome d'hydrogene. 
un atome d*halogene, un groupe hydrocarbyle eventuellement substitu6, un groupe amino eventuellement 
substitue, un groupe ateoxy eventuellement substitue, ou un groupe mercapto portant un substituant hydro- 
carbyle lui-mdme eventuellement substitue) ; 
represente une liaison simple ou une liaison double ; 

si (i) le symbols k c6te de Z represente une liaison simple, Z represente >CR*- (ou R* represente un 

atome d'hydrogene ou un groupe hydrocarbyle eventuellement substitue) ou un atome tfazote, pt si (ii) le 

symbols k c6te de Z represents une liaison double, Z represente un atome de carbone ; 

D represente un groupe alkyl6ne en C1.3 qui peut porter un substituant 0x0 ou thbxo, ou bien D peut former, 

conjointement avec Y, un cycle de 5 ^ 7 chainons qui peut porter un substituant 0x0 ou thioxo ; 

E represente -0-, -S(0)„- (ou n vaut 0. 1 ou 2) ou -NR^- (ou R® represente un atome d^ydrogSne ou groupe 

hydrocarbyle eventuellement substitue, ou bien peut former, conjointement avec Y. un cycle 6eSk7 chat- 

nons qui peut porter un substituant 0x0 ou thk>xo) ; 

G represente une liaison ou un groupe alkyiene en ; et 
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Ar reprdsente un groupe aryle dventuellement substitud ou un groupe h6t6rocyclique ^ventueilement 
substitud ; 

ou cfun sel d'un tel compost, admissible en pharmacie, et un vdhicule adnr^issible du point de vue de la physiologie. 

5 

46. Proc6d6 de preparation d'un compost conf orme k la revendlcation 1 , qui comporte le fait de fatre r^agir un compost 
de formule : 

dans laquetle L reprdsente un groupe partant, D et Y ne sont pas raccordds pour constituer un cycle comportant 
de 5 ^ 7 chatnons, et tes autres symboles ont les significations indiqudes dans ia revendication 1, ou un sel d'un 
20 tel composd, avec un compost de formule : 

H-E-G-Ar 

2S dans laquelle tous les symboles ont les significations indiqu^es dans la revendication 1 . 

ou avec un sel d'un tel compost. 

47. Proc6d6 de preparation d'un compose conforms ^ la revendication 1 , qui comporte le fait de f aire rdagir un compose 
de fomnule : 

30 



3S 




40 dans laquelle tous les symboles ont les significations indiquees dans la revendication 1 , 

ou un sel d'un tel compose, avec un compose de formule : 

L'-G-Ar 

45 

dans laquelle L' represente un groupe partant. et les autres symboles ont les significations indiquees dans la 
revendication 1, 

ou avec un sel d'un tel compose. 

so AS, Emploi d'une quantite efficace d'un compose du type defini dans la revendication 45, ou d'un sel admissible en 
pharmacie d'un tel compose, et d'un vehicule admissible du point de vue de la physiologie pour preparer un me* 
dicament destine au traitement de la douleur chez des mammiferes. au traitement des troubles de la miction chez 
des mammifferes, k inhiber racyl-CoA:cholest6rol acyl-transf6rase chez des mammlferes, h s'opposer aux recep- 
teurs de tachyktnine chez des mammtferes, k inhiber la biosynthese du cholesterol ou k s'opposer aux recepteurs 

ss de tachykinine. 



49. Compose conforms k la revendication 1 , dans lequel 



165 



EP 0 585 913 B1 



le cycle A est un cycle benz6nlque qui peut porter deux substituants alkyle en C,^ ; 

le cycle B est un cycle benzdnlque qui peut porter un substltuant alkyle en C^^ ou halog6no ; 

-X-Y- repr6sente -CO-NH- ou -CO-N(CH3)- > 

Z reprdsente un atome de carbone ; 

repr6sente une liaison double ; 

-D-E-G- reprdsente -CONH-CHg- ou -CONCCHgj-CHa- ; et 

Ar repr^sente un groupe phdnyle portant un ou deux substituants alkyle en C^^ dventuellem'ent halogdnto. 

50. Compos6 contorme k la revendicatlon 1 , dans lequel 

le cycle A est un cycle benzdnique qui peut porter un substituant habgdno ; 

le cycle B est un cycle benz^nique qui peut porter un substltuant alkyle en C^^ ou habgdno ; 

-X-Y- represents -CO-O- ou -O-CO- ; 

Z represents un atome de cartxxie ; 

reprdsente une liaison double ; 

-D-E-G- reprdsente -CON(CH3)-CH2- ; et 

Ar repr6sente un groupe ph^nyle portant deux substituants alkyle en C^^ 6ventuellement hak>g6n6s. 

51. Compose conforme k la revendicatlon 1, dans lequel 

les cycles A et B sont des cycles benzdnk^ues qui ne portent aucun substituant ; 
-X-Y- represents -N=CH-. -N=CCI- ou -N=C(NHCH3)- ; 
Z represente un atome de carbone ; 

represente une liaison double ; 

-D-E-G- represente -CON(CH3)-CH2- ; et 

At represente un groupe phenyle portant deux substituants alkyle en C^^ eventuellement habgenes. 

52. Compose conforme k la revendicatbn 1 . dans lequel 

le cycle A est un cycle benzenk^ue qui peut porter un ou deux substituants halogeno ou alkyle en C,^ ; 
le cycle B est un cycle benzenque qui peut porter un k trois substituants alkyle en C^^. alcoxy en C^^ ou 
halogeno ; 

-X-Y- represents -CO-O- ou -O-CO- ; 
Z represents un atome de carbone ; 

represente une liaison double ; 

-D-E-G- represente -CON(CH3)-CH2- ; et 

Ar represente un groupe phenyle portant deux substituants alkyle en C^^ eventuellement habgenes. 

53. Compose conforme k la revendication 1 . dans lequel 

le cycle A est un cycle benzenque qui peut porter un ou deux substituants halogeno ou alkyle en C^^ ; 
le cycle B est un cycle benzenque qui peut porter un k trois substituants alkyle en C,^ ou halogeno ; 
-X-Y- represente -CO-O- ou -O-CO- ; 
Z represents un atome de carbone ; 

represente une liaison double ; 

-D-E-G- represente -CH2-CONH- ; et 

Ar represente un groupe phenyls portant un k trois substituants halogeno ou alkyle en C^^ ou alcoxy en C^^ 
eventuellennent halogenes. 

54. Compose conforme k la revendication 1 , dans lequel 

le cycle A est un cycle benzenique qui peut porter un substituant halogeno ou alkyle en C^^ ; 
le cycle B est un cycle benz6nique qui peut porter un substituant halogeno ; 
-X-Y- represente -N(CH3)-CO-, -N(CH3)-CH2-. -N=CH- ou -N=C(OCH3)- ; 
Z represente >CH-. >C(CH3)- ou un atome d*azote ; 

represente une liaison simple ou une liaison double ; 

-D-E-G- represente -CH2-CONH- ; et 

Ar represente un groupe phenyle portantun k trois substituants habgeno ou alkyle en C,^ ou aboxy en C^^ 
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dventueilement haiog6n6s. 
55. Composd conforme k la revendication 1, prdsentant la foimule gSnSrale : 

5 



10 




IS dans laquelle 

les cycles A', B' et J sont chacun, inddpendamment, un cycle benz^nique ^ventueliement substitu6 ; 
run des symboles X' et T reprdsente -NR^a- (oCi R*"* repr6sente un groupe hydrocarbyle 6ventuellement subs- 
tltu6), -O- ou -S-, et Tautre repr6sente -CO, -CS- ou -C(R^R2a- (ou R^ et R^a reprdsentent chacun, Inddpen- 
20 damnrtent, un atome d'hydrogftne ou un groupe hydrocarbyle 6ventuellement substitu6), ou bien I'un des sym- 

boles X* et Y' repr6sente -N= et I'autre repr6sente =CR^- (ou R^* repr6sente un atome d'hydrog^ne, un groupe 
hydrocarbyle 6ventuellement substitu6, ou -OR ou R repr6sente un groupe hydrocarbyle 6ventuellement 
substitu6) ; 

reprdsente une liaison simple ou une liaison double ; 

2S si (i) le svmbole represente une liaison simple, Z repr6sente >CR^ (ou R^^ reprdsente un atome d'hy- 

drogdne ou un groupe hydrocarbyle dventuellement substitu6) ou un atome d'azote. et si (li) le symbols 
represente une liaison double, Z represente un atome de carbone ; 
a represente 0, 1 ou 2 ; 

30 sous resen^e que a represente 1 ou 2 si •X'-Y'- represente OCO- ; ou sel d'un tel compose. 

56. Compose contorme k la revendication 55. dans lequel un substltuant des cycles benzeniques eventuellement 
substitues A\ B' et J est : 

3S 1 ) un atome d'halog^ne, 

2) un groupe alkyle en C^.^ eventuellement halogene, 

3) un groupe alcoxy en C^^ 

4) un groupe hydroxyle, 

5) un groupe amino qui peut porter un substltuant alkyle en C^^. ou 
40 6) un groupe acyloxy en 0^.^. 

57. Compose conforme k la revendication 55, dans lequel le cycle A' est un cycle benzenique qui peut porter un k 
quatre substituants choisis dans Pensemble que constituent les atomes d'halogene et les groupes alkyle en C^^, 
alcoxy en C^^ et habgenoalkyle en C^^. 

45 

58. Compose conforme k la revendication 55, dans lequel le cycle A' est represente par la formule : 



so 




A3a 



55 

dans iaquelle A■'^ et A^ represented chacun, ind6pendamment, un atome d'hydrogene ou d'halogene ou un 
groupe alkyle en C^^, alcoxy en C^^ ou halogenoalkyle en C^^. 
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59. Compos6 confomne & la revendication 55, dans lequel le cycle B' est un cycle benz6nique qui peut porter un h 
quatre substituants choisis dans Tensemble que constituent les atomes d'lialog&ne et ies groupes aikyle en C^^ 
et alcoxy en C^^. 

60. Compost conforme k \a revendication 55, dans lequel le cycle B' est reprdsentd par la formule : 



dans laquelle B^^ B^ et B^ reprdsentent chacun, ind^pendannment, un atome d'hydrog^e ou d'halog&ne ou un 
groupe alkyle en C^^ ou alcoxy en C^^. 

61. Compos6 conforme k la revendication 55, dans lequel le cycle J est un cycle benz6nique qui peut porter un h 
quatre substituants choisis dans i'ensemble que constituent les atomes d'halog^ne et les groupes alkyle en C)^, 
alcoxy en C^^, di(al)cyla en Ci^)amino, acybxy en 0^.3 et hydroxyle. 

62. Composd conforme k la revendicatbn 55. dans lequel le cycle J est repr^sentd par la formule : 



dans laquelle et reprdsentent chacun, tndSpendamment. un atome dliydrog&ne ou tfhabg^ne ou un 
groupe alkyle en C^^. alcoxy en C^^ ou di(alkyle en C,^)amlno. 
ou par la formule : 



dans laquelle J^, et repr^entent chacun. ind6pendamment. un atome d'hydrog&ne ou un groupe alkyle en 
C^^, acyloxy en C^^ ou hydroxyle. 

63. Compose confomne d la revendication 55, dans lequel -X-Y'- repr§sente -NRia-co. -NRi^C(R2)R2a., -N=CR3a, 
-O-CO- ou -CO-O, ou les symboles ont les significations indiqu6es dans la revendication 55. 

64. Composd conforme k la revendication 55. dans lequel a vaut 1 . 

65. Procddd de preparation d'un compos6 represents par la formule gSnSrale : 




B3b 
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(CH2)a— CON 



dans laqueile les symboles ont les significations indiqudes dans la revendication 55, 

ou d'un sei d'un tel compost, caract^risd en ce que I'on fait rdagir un composd reprdsentd par la formule gdndrale 



dans laqueile les symboies ont les significations indiqu6es dans la revendication 55, 

ou un sel ou un ddrivd r^actif d'un tel compost, avec un compost repr6sent6 par la formule g^n^rale 



dans laqueile les symboles ont les significations indiqu^es dans la revendicatbn 55, 
ou avec un sel d'un tel compost. 

66. Medicament destine k inhiber racyl-CoA:cholest6rol acyl4ransf6rase et contenant une quantity efficace d'un com- 
post de formule : 



les cycles A', B' et J sont chacun, Ind6pendamment, un cycle benz6nique 6ventuellement substltu6 ; 
I'un des symboles X' et V reprdsente -NR^^- (ou R^^ repr6sente un atoms d'hydrog6ne ou un groupe hydro- 
carbyle dventuellement substrtu6), -O- ou -S-, et I'autre repr6sente -CO, -CS- ou -C(R2)R2a. (©u r2 et R2a 
repr6sentent chacun, ind6pendamment, un atome d'hydrog^ne ou un groupe hydrocarbyle 6ventuellement 
substitu6), ou bien I'un des symboles X* et Y* repr6sente -N= et I'autre repr6sente =CR3«- (ou R^a repr6sente 
un atome d'hydrog^ne, un groupe hydrocarbyle dventuellement substttu6, ou -OR oCi R reprteente un groupe 
hydrocarbyle ^ventuellement substltu^) ; 
repr^sente une liaison simple ou une liaison double ; 

si (i) le symbole k c6t6 de T repr6sente une liaison simple, 2* represents >CR^ (ou R^^ repr6sente un 

atome d'hydrog^ne ou un groupe hydrocarbyle dventuellement substitue) ou un atome d'azote, et si (ii) le 

symbols ^ c6X6 de Z* reprSsente une liaison double, Z repr^sente un atome de carbone ; 

a repr^sente 0, 1 ou 2 ; 






dans laqueile 
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ou cf un sel d'un tel compost, admissible en pharmacie, et un vShicule admissible du point de vue de la physiologie. 
67. Compost conforms k la revendlcation 1 , reprdsentd par la formula gdndjale : 



Q 




dans laquelle 

las cycles A' et B' sont des cycles benz6niques 6ventuellement substltu6s ; 

Ri« repr^sente un atome rfhydrog6ne. un groupe hydroxyle. un groupe hydrocarbyle 6ventuellement substi- 
tu6. un groupe alcoxy dventuellement substltud ou un groupe amino dventuellement substitud ; 
Q repr^sente un atome d'oxygdne ou de soufre ; 

repr^sente un groupe alkyl^ne qui peut porter un substituant oxo ou thioxo ; 
6XanX entendu que, si D1 reprdsente un groupe alkyl^ne en non substitud, il peut former, conjointement 
avec R^^ un cycle de 5 & 7 chaTnons qui peut porter un substituant 0x0 ou thioxo ; 

repr6sente -NR^ (ou R^ repr6sente un atome dTiydrog&ne ou un groupe hydrocarbyle 6ventuellement 
substitue), -O- ou -S- ; 

r5o et R*"^ peuvent aussi former conjointement un cycle de 5 ^ 7 chainons qui peut porter un substituant 0x0 
ou thioxo ; 

Q3 repr^ente une liaison ou un groupe alkyl^ne en ; 

At* reprdsente un groupe aryle dventuellement substituS ou un groupe hdtdrocyclique dventuellement 
substitu^ ; 



sous reserve que, si repr^sente -(CH2)p-CONH- (oCi p vaut 0, 1 ou 2), represents un groupe alkyldne 

en ; 

ou sel d'un tel compost. 

68. Compost conforme k la revendtcatbn 67, dans lequel les cycles A* et B' sont chacun un cycle benzdnique qui 
peut porter un k quatre substituants choisis dans I'ensemble que constituent un atome d'halog^ne. un groupe 
alkyle en C^^ dventuellement halogdn6, un groupe hydroxyle, un groupe alcoxy en C^^ dventuellement halog^nd, 
un groupe alkylthio en C^^ 6ventuellement halog6n6, un groupe amino, un groupe mono(alkyle en Ci^)aminoou 
di(all<yle en C^^)amino. un groupe carboxyle et un groupe (alcoxy en Ci^)carbonyle. 

69. Compost conforme k la revendlcation 67, dans lequel le cycle A' est represents par la formule gendrale : 





OU 



A4a 



A6e 



A5a 




dans laquelle A^, A^ et A^ reprSsentent chacun, indSpendamment, un atome d'halog^ne, un groupe alkyle en 
C^^ dventuellement halogdnd ou un groupe alcc»cy en C^^ eventuellement halogen^. 



70. Compose conforme k la revendlcation 67, dans lequel le cycle B' est represents par la formule gSnerale : 
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10 



IS 






B6b 



dans laquelle B**>, B^^ et B®^ repr6sentent chacun, ind6pendamment, un atome d'halog&ne, un groupe alkyle en 
C^^ dventueliement habgdnd ou un groupe aicoxy en C^^ dventuellement halogdnd. 

71. Compost contomne h la revendication 67, dans lequel R*** repr6sente un atome tfhydrog^ne ou un groupe alkyte 
en C^^ qui peut porter un ou deux substrtuants choisis dans I'ensemble que constituent un groupe hydroxyle, un 
groupe aicoxy en C^^, un groupe amino, un groupe mono(alkyle en Ci^)amino ou di(alkyle en Ci^)amino, un 
groupe aicoxy en C^^)carbonyle, un groupe carbcxyle, un groupe carbamyle et un groupe ph^nyle. 

72. Compose conforme ^ la revendication 67. dane lequel R''« repr6sente un atome rfhydrog^ne ou un groupe alkyle 
en C^^. 

. 73. Compos6 conforme d ta revendication 67, dans lequel repr6sente un atome d'hydrog^ne ou un groupe alkyle 
20 en C^^ qui peut porter un ou deux substituants choisis dans I'ensemble que constituent un groupe hydroxyle. un 

groupe aicoxy en Ci^, un groupe amino, un groupe mono(a!kyle en Ci^)amino ou di(alkyle en Ci^)amino. un 
groupe ateoxy en Ci^)-carbonyle, un groupe carboxyle, un groupe carbamyle et un groupe ph6nyle. 

74. Compos6 confonne k la revendication 67, dans lequel RS* repr6sente un atome d'hydrog6ne ou un groupe alkyle 
2S en Ci^. 

75. Compost conforme k la revendication 1 , dans lequel le groupe aryie dventuellement substitud que reprdsente Ar* 
est un groupe aryle en 05.10 P^^^ porter un k trois substituants choisis dans I'ensemble que constituent un 
groupe alkyle en C^^ 6ventuellement halog6n6. un atome d'halogfene, un groupe nitro, un groupe hydroxyle, un 

30 groupe aicoxy en C^^ 6ventuellement halog6n6, un groupe amino, un groupe mono(alkyle en Ci.4)amino ou di 

(alkyle en Ci.4)amino, un groupe (aicoxy en Ci.4)carbonyle. un groupe carboxyle et un groupe carbamyle. 

76. Compost conforme k la revendication 67, dans lequel Ar' reprdsente un groupe phdnyle qui peut porter un k trois 
substituants choisis dans I'ensemble que constituent un groupe alkyle en C^^ dventuellement halogdnd, un atome 

35 d'halog^ne et un groupe aicoxy en C^^ dventuellement halogdnd. 

77. Compos6 conforme k la revendication 67, dans lequel Ar" repr6sente un groupe furyle, thi6nyle, pyrrolyle, oxazo- 
lyle, isoxazolyle, imidazolyle, pyrazolyle, pyridyle, pyridazinyle, quinolyle, isoquinolyle, thiazolyle, thiadiazolyie ou 
thioph6nyie, qui peut porter un k trois substituants choisis dans I'ensemble que constituent un atome d'halogfene, 

40 un groupe alkyle en C,^ 6ventuellement halog6n6, un groupe cycloalkyle en C3.6 un groupe hydroxyle, un groupe 

aicoxy en C^^. un groupe atkylthio en C^^, un groupe amino, un groupe mono(aIkyle en Ci^)amino ou di(alkyle 
en Ci^)amino. un groupe (aicoxy en C^^)carbonyle et un groupe carboxyle. 

78. Compos6 conforme k la revendicalton 67. dans lequel Ar* reprdsente un groupe furyle, thi6nyle ou pyridyle, qui 
45 peut porter un k trois substituants choisis dans I'ensemble que constituent un atome d'halogdne, un groupe alkyle 

en et un groupe aicoxy en C-i^. 

79. Compost conforme k la revendication 67, dans lequel Q reprdsente un atome d'oxyg^ne. 

so 80. Compose conforme k la revendteation 67, dans lequel D"" repr6sente -CO-, -CS-, -CHg-. -CH2CH2% -CH2CO- ou 
-CH2CH2CO-. 

81. Compost conforme k la revendication 67, dans lequel reprdsente -CO- ou -CH2CO-. 
55 82. Compose confonme k la revendication 67, dans lequel reprdsente -CH2- ou -CH2CH2-. 
83. Compost conforme k la revendication 67, dans lequel reprdsente -CO- ou -CH2-. 
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84. Compos6 conforme h la revendication 67. dans lequel repr6sente -NR^- ou repr6sente un atome dtiydro- 
g§ne ou un groupe alkyle en C^^. 

85. Compos6 conforme k ta revendication 67, dans lequel repr6sente -0-. 

86. Compost conforme k la revendication 67, dans lequel reprdsente -CH2- ou -CH2CH2-. 

87. Compost conforme k la revendication 67. dans lequel 

le cycle A" est un cycle bsnz^nique qui peut porter deux substrtuants alkyle en C^^ ; 
le cycle B' est un cycle benz6nique qui peut F>orter un substituant alkyle en C^^ ; 
Ric repr§sente un groupe alkyle en C,^ ; 
represente -CO- ; 

represente -NR^- ou R^* reprdsente un atome d'hydrog^ne ou un groupe alkyle en G,^ ; 
represente -CHg- ; et 

Ar* represente un groupe ph^nyle qui porte un k trois substituants alkyle en C^^ halogdnds. 

88. Compose conforme k la revendication 67, qui est 

du N-[3,5-bis(trlfIuorom6thyl)benzyO-1 ,2-dihydro-2-m6thyl-4-(2-m6thylph6nyl)-1 -oxo-isoqulnoline-3-carboxa- 
mide, 

du N-[3,5-bis(trifluorom6thy l)benzy l]-1 ,2-dihydro-N ,2-dim6thy l-4-(2-m6thylph6nyl)-1 -oxo-isoquinoline-3-car- 
boxamide. ou 

du N-[3,5-bls(trifluorom6thyl)benzyQ-1 ,2-dihydro-N.2,6,7-tetramethyl-1 -oxo-4-ph6nyl-isoquinoIine-3-car- 
boxamide. 

89. Antagonists des recepteurs de tachykinine, qui contient un compose represente par la formule generale : 



Q 




dans laquelle 

les cycles A* et B' sont des cycles benzeniques eventuellement substitues ; 

Ric represente un atome d'hydrogene, un groupe hydroxyle, un groupe hydrocarbyle eventuellement substi- 
tue, un groupe alcoxy eventuellement substltue ou un groupe amino eventuellement substitue ; 
Q represente un atome d'oxygdne ou de soufre ; 

D"* represente un groupe alkyiene qui peut porter un substituant 0x0 ou thioxo ; 

etant entendu que, si represente un groupe alkyiene en C,.3 non substitue, 11 peut former, conjointement 
avec R^^ un cycle de 5 ^ 7 chaTnons qui peut porter un substituant 0x0 ou thioxo ; 

represente -NRSo- (ou R^a represente un atome d'hydrogene ou un groupe hydrocarbyle eventuellement 
substitue), -O ou -S- ; 

R^ et Ric peuvent aussi former conjointement un cycle de 5 ^ 7 chainons qui peut porter un substituant 0x0 
ou thioxo ; 

represente une liaison ou un groupe alkyiene en C^.3 ; 
Ar* represents un groupe aryte eventuellement substitue ou un groupe heterocyclque eventuellement 
substitue ; 

sous resen^e que, si represents -(GH2)p-CO- (ou p vaut 0, 1 ou 2) et E^ represente -NH-. G^ represente un 
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groupe alkyl^ne en ; 

ou un sel admissible en phamnacie d'un tet composd, et un vdhicule admissible en phamiacie. 

90. Antagoniste des r^cepteurs de tachykinine, qui contient un compost conforme k la revendication 67. 

5 

91. Antagoniste conforme d la revendication 89, les r6cepteurs de tachykinine 6tant les r6cepteurs de la substance R 

92. Antagoniste des r^cepteurs de la substance P. qui contient un compost confomie k la revendication 67. 

10 93. Procddd de preparation d'un composd contorme k la revendication 1 , qui comporte le fait de faire rdagir un compost 
de formule : 



IS 



20 



dans laquelle L reprSsente un groupe partant, et R^^ ne sont pas raccordds pour constituer un cycle comportant 
2S 6eSk7 chafnons, et les autres symboles ont les significations indiqudes dans la revendication 67, 

ou un sel d'un tel compost, avec un compost de formule : 



30 



40 



4S 



SO 




H-E-G-Ar 

dans laquelle tous les symboles ont les significations indiqu6es dans la revendication 67. 
ou avec un sel d'un tel composd. 

94. Proc6dd de preparation d'un compose conforme h la revendication 1 , qui comporte le fait de faire rdaglr un compose 
3S de formule : 




E-H 



dans laquelle tous les symboles ont les significations indiqudes dans la revendication 67, 
ou un sel d'un tel compose, avec un compose de formule : 

L'-G-Ar 

dans laquelle L* represents un groupe partant, et les autres symboles ont les significations Indiquees dans la 
SS revendication 67, 

ou avec un sel d'un tel compose. 

95. Compose conforme k la revendication 1 . qui est 
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du N-[3,5-bis(trifluorom6thyl)ben2yl]-1 ,2-dihydro-N-6thyl-2-m6thyl-1 -oxo-4-ph6nylHSoquinoline-3-carboxami- 
de. 

du N-[3.5-bis(trifluorom6thyl)benzyq-5-fluoro-4-(4-fluoroph6nyl)-N,2Kjim6^ 
mide, 

du N-[3,5-bis(trif]uoromdthyl)benzyl]-1 ,2-dihydro-2-dthyl-N*mdthyM -oxo-4-ph6nyl-isoquinoline-3-carboxami- 
de. 

du N- [3.5-bis(trifluorDm6thyl)benzyO-4-(2-m6thoxyph§nyl)N*m6thyl-2-oxo-2H-1 -ben2opyrane-3-carboxami- 
de, 

du N-[3,5-bis(trifluorom6lhyl)benzyl]-1 ,2-dihydro-2-m6thyl-4-(2-m6thy!ph§nyl)-1 -oxo-isoquinoIine-3-carboxa- 
mide, 

du N43,5-bis(trifluorom6thyl)b8nzyl]-1,2KJihydro-N-m6thyl-2K)xo-4-ph6nyl<]uinoline-3-carboxa^ 

du N-[3,5-bis(trifluorom6thyl)benzyQ-4-(2-chlorophdnyl)-1 ,2-dihydro-N, 1 <lrmdthyl*2-oxo<qutnoline-3-car- 

boxamide. 

du N-[3,5-bis(trifiuorom6thyl)benzyl]-lK:hloro-4-(4-fluorophdnyl)-N-m6th^ 

de la 2-[3,5-bis(trrfiuorom6thyl)benzyq-1 ,2,3,4-tdtrahydro-1 .6-dioxo-1 1 -phdnyl-6H-pyrazino[1 .2-b]isoquinorh 
ne, 

du N-[3,5-bis(trifIuorom6thyl)ben2yl]-1 ,2-dihydro-N,2-dim6thyl-4-(2-m6thylph6nyl)-1 -oxo-isoquinoline-3-car- 
boxamidd, 

du N-[3.5-bis(trifiuorom6thyl)benzyl]-1 .2-dihydro-N,2-dim6thyI-1 -oxo-4-ph6nyl-isoquinollne-3-carboxannide. 
du N-[3,5-bis(trifluoromethyl)benzyl]-4-(4-fluoroph6nyl)-1 ,2-dihydro-N,2-dim§thyl-1 -oxo-lsoquinolrne-3-car- 
boxamide. 

du N-[3.5-bis(trifluoFom6thyl)benzy!]-1 ,2*dihydrc>-N-nn6thy!-1 -oxo*4-ph^nyl-isoquinoiine-3-carboxamide, 

du N-[3,5-bis(trifluorom6thyI)benzyO-4-(4-fluoro-2-m6thylph6nyl)-1 ,2-dlhydroN,2-dim6thyl-1 -oxo-isoquinoll- 

ne-3-carboxamide, 

du N-[3,5-bis(trifluorom6thyl)benzyl]-4-(4-fluoroph6nyl)-1 .2-dihydro-N-m6thyl-1 -oxo-isoquinoline-3-carboxa- 
mide, 

du N-[3,5-bis(trrfluorom6thyl)benzyl]-1 ,2,5,6,7.8-hexahydro-N,2-dim6thyl-1 -oxo-4-ph6nyl-isoquinoline-3-car- 
boxamide, 

du N-[3,5-bis(trifluorom6thyl)benzyl]-N-fn6thyl-1 -ox<>4-ph6nyl-1 H-2-ben2opyrane-3-carboxamid0, 

du N-{3,5-bis(trlfluorDm6thyl)benzyl]-4-(2-m6thoxyph6nyl)-N-m6thyl-1 -oxo-1 H-2-bBn2opyrane-3-carboxami- 

de, 

du N-[3,5-bis(trifluorom6thyl)benzyl]-4-(4-fluorophenyl)-N-m6thyH -oxo-1 H-2-ben2opyrane-3-carboxamide, 

du N-[3,5-bis(trifluoromethyl)ben2yl]-N-m6thyl-2-oxo-4-ph6nyl-2H-1-benzopyrane-3-carboxami 

du N43,5-bis(trifiuorom6thyl)benzyI]-N-m6thyl-4-(2-m6thylph6nyI)-2<>xc>-2H-1-benzc^ 

du N-[3,5-bis(trrfluorom6thyl)benzy!]-1 ,2-dihydro-N. 1 -dim6thyl-2oxo-4-ph6nyl-quinoIine-3-carboxamide, 

du N43.5-bis(trlfluorom6thyl)benzyl]-NHTi6thyl-4-ph6nylquinoline-3<arboxamide, 

du N-[3,5-bis(trifluorom6thyl)benzyl]-N,2<llm6thyl-4-ph6nylquinollne-3K:arboxamide, 

du N-[3.5-bis(trffluorom6thyl)ben2yl]-2-chloro-N-m§thyl-4i3h6nyk^uinoline-3K:^^ 

du N-[3,5-bis(trifluorom6thyl)benzyl]-N-m6thyh2-m6thylamino-4-ph6nyl-^ 

du N-f3,5-bis(trrfluorom6thyI)benzyl]-1-chloro-N-m6thyl-4-ph§nyl-isoquinoline-3<ar^ 

du N-[2,6-bis(-m6thy!6thyl)ph6nyl]-4-(2-m6thoxyph6nyI)-1 -oxo-1 H-2-ben2opyrane-3-ac6tamide, 

du 6-chloro-N-(2,6-di6thoxy-4-fluoroph6ny!)-4-(2-m6thylph6nyI)2-oxo-2H-1-ben2opyrane-3-ac6t^ 

N-[2,6-bls(1 -m6thyl6thyI)ph6nyl]-6-chloro-1 ,2,3,4-t6trahydro-1 ,4-dim§thyl-2-oxo-4-ph6nyk^ 

mide, 

du 3,4-trans-N-[2,6-bis(1 -m6thyl6thyl)ph6nyll-6-chloro-4-(2-chloroph6nyl)-1 ,2,3.4-t6trahydro-1 -m6thyl- 
2-oxo-quinoline-3-ac6tamide, 

du 3.44ran8-6-chloro-1 •mdthyl-N-[2-mdthyl-6-(1 -m6thyldthyl)-ph6nyq>2*oxa4-phdnyM ,2,3,4-tdtrahydro-qui* 
nonn6-3-ac6tamide, 

du N-[2,6-bis(1-m6thyl6thyl)ph6nyI]-6-chloro-1 .2-dihydro-1 -m6thyl-2-oxo-4-ph6nyl-qulno!ine-3-ac6tamide, 
du N-[2,6-bls(1 -m6thyl6thyl)ph6nyI]-6-chloro-1 -oxo-4-ph6nyl-1 H-2-benzopyrane-3-ac6tamlde, 
du N-[2,6-bis(1 -rndthyl^thyOphdnyl] -6-m6thyl-2-oxo-4-ph6nyl-2H*1 -benzopyrane-3-acdtamide. 
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